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I] [SUBJECT OF THE INVENTION] 

iS5«^SSi©SW#«)SSriS With the target which is made up of an oxide 

Mxst-yfV^fTlklZ-X'oXM^ sintered compact of a composition of the past 

i-&$£\ztizFB£]nX\<^Z)$k$k<D currently used when film-making the 

B.f&<Vl&ik ! $'%t%pfcfribti:£? transparent electrically conductive film of a high 

-^yhttts fi£JliB3N£MS'#cll electrical resistance by the direct_flowing 

&ffi&£inM><* sputtering method 

©#J*Lj&SjB£9*V»r£}&»e> % £ It is difficult to perform stable filming from 

^SkMW^^b^-bt^WM.X^> abnormal discharge which is easy to induce at 

<5„ the time of film-forming, and the crack of a 

target happening easily. 

\Wk=tW& [PROBLEM TO BE SOLVED] 

sfl/WA (In) k„ f-fXTi), Let an indium (In), at least 1 type of metallic 

A (Ir) , -(VM^-My), 9 element chosen from the group which is made 

P^(Cr), vvi^—^AtZr) , up of titanium (Ti), iridium (Ir), a yttrium (Y), 

7^^A(Hf), ^>y^;V{Ta), 3 chrome (Cr), the zirconium (Zr), the hafnium 

'WMCo), !f^-v^(Bi)*5«tr5 (HO, a tantalum (Ta), cobalt (Co), bismuth (Bi), 

■^^(Mn)j&>b#5i&J:9@i$R and manganese (Mn), and oxygen (O) be 

&titc<pf£<bhlM<D&M l 7zM constituting elements, atomic-ratio (all metal 

BI^(O) b&ffif&ji^bl^ m atoms)/(ln+ all metal atom) of the total amount 
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fHS¥J:9S^ttfc^JS7c^©lfe of the metallic element chosen from said group 

fi©J^Jfc(£&MJ^)/dn is 2.0 to 40 at%, volume resistivities are 5*10" 2 

+ ^^JgJF^)^2.0~40 (Ohm).cm or less. 

at%. ^^ffi^t^^5XlO' 2 Q -c It uses an oxide sintered compact having the 

m^TlrfeSitti^^^ above as a target. 

[^mm^mm] [claims] . 

[W**il] [CLAIM 1] 

^i/^AQn)^. ^^V(Ti), A target, in which let an indium (In), at least 1 

>f Uv^A (Ir) , ^ybV&J* (Y) , 9 type of metallic element chosen from the group 

pi* (Cr) , v7Vr3-r>A(Zr) , /n which is made up of titanium (Ti), iridium (Ir), a 

y^J* (Hf) , ^£vv(Ta) , yttrium (Y), chrome (Cr), the zirconium (Zr), the 

/^MCo), t^-^^(Bi) iocttF hafnium (Hf), a tantalum (Ta), cobalt (Co), 

^^VCM^^^^^i^ct^il^ bismuth (Bi), and manganese (Mn), and oxygen 

&frltc(}?t£<hhlM(D&M7t^ (O) be constituting elements, atomic-ratio (all 

@£^(0)££1#/&7n^i:U wi metal atoms)/(ln+ all metal atom) of the total 

1fcffi£tyMiR&tifc4&Mtt^<Df& amount of the metallic element chosen from 

IkCDW^ifc O^&JII^^fO/dn said group is made up of an oxide sintered 

+ £.&M&7-)&2. 0~40at% compact which is 2.0 to 40 at%, volume 

^*5MMb*ttJfefta>kfc9* ft resistivities are 5*1 0" 2 (Ohm).cm or less. 
i«8W5X 10" 2 Q •cm^T 

ho 

[ft ^§2] [CLAIM 2] 

>(;yv/!>A(In);fcJ:T/S^(Sii) A target, in which let an indium (In) and a tin 

ty ^>(Ti) , >f Uv^-Mlr) , >f (Sn), at least 1 type of metallic element chosen 

^hy^A(Y), ^nA(Cr), vVKa from the group which is made up of titanium 

^A(Zr), /V7^.MHf), * (Ti), iridium (Ir), a yttrium (Y), chrome (Cr), the 

V^/KTa), a^KCo), tf-X zirconium (Zr), the hafnium (Hf), a tantalum 

^^(Bi) joctt5-^^^V(Mn)^^ (Ta), cobalt (Co), bismuth (Bi), and manganese 

ht£&ffi£tyM^&tifc / Ptt:<b'b (Mn), and oxygen (O) be constituting elements, 

lW,<D&M%Mb, &M{0)b$: atomic-ratio ln/(ln+Sn+ all metal atom) of said 

ftj&Tn^U ftufE^v^-Ml indium (In) is 60 to 95 at%, atomic-ratio 
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n)©J^ J ?-tt;In/(In + Sn+^^ Sn/(ln+Sn+ all metal atom) of said tin (Sn) is2.8 

MI^i L )^60~95at%, mjffi^ to 20 at%, atomic-ratio (ln+Sn)/(ln+Sn+ all 

(Sn)(Djfj^i£Sn/(In + Sn+ metal atom) of the total amount of said indium 

^AJRHW^. 8~20at%, (In) and said tin (Sn) is 62.8 to 98 at%, 

^fcMVv^ J* (In) tmt^WiiS atomic-ratio (all metal atoms)/(ln+Sn+ all metal 

n)t(D^&(OW^it(ln+Sn)/ atom) of the total amount of the metallic 

(In+Sn+^^JHi^ J F-)^62. 8 element chosen from said group is 2.0 to 37.2 

~98at%, iulEapckl9S^$nfc at%. 

&JS:7n^©^fi©JsS J F*ifc(:£& It is made up of an oxide sintered compact of 

MW^) / (In+Sn + ^^Mi^ the above, volume resistivities are 5*10" 2 

^)#2. 0-37. 2at%T?fcSil (Ohm).cm or less. 

^5X10- 2 Q-cmWT^fcSri 



[f**S3] [CLAIM 3] 

/fyi/^dnJKftlfei:, 5^ A manufacturing method of the target, in which 

V(Ti), -YUS^Mlr), <iyYy^ the raw-material manufacture process which 

-MY), ^nii(Cr), vvK=i~r>A obtains the mixed oxide of an indium (In) oxide 

(Zr), ^:7^r>i* (Hf) , and the oxide about at least 1 type of metallic 

(Ta), ^/-v^MCo) , tf^^r^(B element chosen from the group which is made 

i) joJ;^^y(Mn)ji^/i5 up of titanium (Ti), iridium (Ir), a yttrium (Y), 

Pct ( 93lW$tL^:^^<i:felfI(D chrome (Cr), the zirconium (Zr), the hafnium 

&M%^\z.^\t^X<Dfki\$hh<D (Hf), a tantalum (Ta), cobalt (Co), bismuth (Bi), 

m&mtm*'&%^fAmU'ZM and manganese (Mn), And 

The formation process which forms the mixed 

ifffSi^^fii^X@"C#?>tbfc^S oxide obtained in said raw-material manufacture 

&M<kVB&J&J&-rZ>J$MlMk. process, And 

BulHj^JF^XS^W'bttfcj^J^^ The sintering process which sinters the molding 

§r^|p"^2>^^pX^i:^^a^ A acquired by said formation process, it includes 

y( (In) ts (Ti) , 4 the above-mentioned processes. 

yv?#A(Ir), -YyHJ^-MY), Let an indium (In), at least 1 type of metallic 

J* (Cr) , -y;V^^J± (Zr) , ^7 element chosen from the group which is made 

—VMHi), ^V^MTa), =^ up of titanium (Ti), iridium (Ir), a yttrium (Y), 

/i"MCo), tr^-r^CBOSockU 5 ^ chrome (Cr), the zirconium (Zr), the hafnium 

>jf>(Mn)frbf£%mMm$l£ (HQ, a tantalum (Ta), cobalt (Co), bismuth (Bi), 
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(Df^Tit (±±m^) / (In+ 

±&mW^)&2. 0~40at%t:\ 



and manganese (Mn), and oxygen (O) be 
constituting elements, atomic-ratio (all metal 
atoms)/(ln+ all metal atom) of the total amount 
of the metallic element chosen from said group 
is 2.0 to 40 at%, volume resistivities are 5*1 0" 2 
(Ohm).cm or less. 

It obtains the target which is made up of an 
oxide sintered compact of the above. 



[»#E4] 

>r>v^ (in) mtmaxxm 

(Sn)fift^t^^(Ti), W 
^A(Ir), sfrhVVMY), ?u 
A(Cr), S?/U3=«>A(Zr), '^7 
=^A(Hf), ^^/V(Ta), 
/Vh(Co), f ^-rXBOjoJ;^ 
(Mn) frbt&m tVWRZ 

^sVJ* (In) *5 ±tf « (Sn) 

^v(Ti), -ry^Adr), -r^h 

y!>i»(Y), ^nA(Cr), v?^3= 
VMZx), 'V7=#A(Hf), ^ 
^V(Ta), a/WMCo), tT^-e 
* (Bi) *5 £Tf-7lsjf> (Mn) j&»P> 

«©&JRt£*^ ft*(0)£«r* 
fifcroiSifcU gffS^^^A(In) 
W.^-ltln/ (In + Sn + <££Ji 
^)^60~95at%, iufE^(S 



[CLAIM 4] 

A manufacturing method of the target, in which 
the raw-material manufacture process which 
obtains the mixed oxide of an indium (In) oxide 
and a tin (Sn) oxide, and the oxide about at 
least 1 type of metallic element chosen from the 
group which is made up of titanium (Ti), iridium 
(Ir), a yttrium (Y), chrome (Cr), the zirconium 
(Zr), the hafnium (Hf), a tantalum (Ta), cobalt 
(Co), bismuth (Bi), and manganese (Mn), the 
formation process which forms the mixed oxide 
obtained in said raw-material manufacture 
process, the sintering process which sinters the 
molding acquired by said formation process; 
It includes the above-mentioned. 
Let an indium (In) and a tin (Sn), at least 1 type 
of metallic element chosen from the group 
which is made up of titanium (Ti), iridium (Ir), a 
yttrium (Y), chrome (Cr), the zirconium (Zr), the 
hafnium (Hf), a tantalum (Ta), cobalt (Co), 
bismuth (Bi), and manganese (Mn), and oxygen 
(O) be constituting elements, atomic-ratio 
ln/(ln+Sn+ all metal atom) of said indium (In) is 
60 to 95 at%, atomic-ratio Sn/(ln+Sn+ all metal 
atom) of said tin (Sn) is 2.8 to 20 at%, 
atomic-ratio (ln+Sn)/(ln+Sn+ all metal atom) of 



6/3/2005 



6/62 Copyright (C) 2005 The Thomson Corporation. 



JP9-209134-A 



n) ©JJp^ltiSn/ (In + Sn + dk the total amount of said indium (In) and said tin 

&M]&?)&2. 8~20at%, gj (Sn) is 62.8 to 98 at%, atomic-ratio (all metal 

B^JVJ±(ln)tmm$,(Sn)k atoms)/(ln+Sn+ all metal atom) of the total 

co-aicoi^^-it(In+Sn)/(In amount of the metallic element chosen from 

+ Sn+±<kmW-^-)&62. 8—9 said group is 2.0 to 37.2 at%, volume 

8at%, mmffi £K>m$i£fotc& resistivities are 5*10" 2 (Ohm).cm or less. 

MjiMP>%kik(Df& :: f-lk(dk&M It obtains the target which is made up of an 

J^F) / (In + Sn 4-^^11^^-) oxide sintered compact of the above. 
#2. 0-37. 2at% 1?, ^ttffiK 
Wx 10' 2 Q -cmUTXh&m 

[W^«5] [CLAIM 5] 

Jl^fH^X^tcjoV^T, In a raw-material manufacture process, it 

&99%}Zl±.Xfo&^W,%\;$:ffl V ^ obtains a mixed oxide using a base raw material 

ft^^S3^ whose purity is 99 % or more, 

fcfift jft^KSEtt^fe, The method of Claim 3 or Claim 4. 

[ft&>l6] [CLAIM 6] 

H^PS^XSt^^oV^X , pJifE In a raw-material manufacture process, after 

<DMPrf®.&Vst:{li&k'LXili#kVs carrying out the calcination of the fixed 

: Sr#fc#(c^'K^#j^^#L"C raw-material composition and obtaining a 

$^^©i?i'a§£{fc;$j£r#5'fK calcination thing, it performs the granulation 

j&'ffiW&Mis&Tf/t.tcfeWr'fe which granulates the calcination and the 

<DJg.&mf$y9&ig%LLX%LW;(D pulverization treatment, and/or the fixed 

^-a Mifc^fc^&M'&.tBiM&lT raw-material composition which pulverize this 

5> ff5£iS3~ ffsJ^igStf^-f fri calcination thing and obtain a powder-form 

/^liltcfBtfeGD^'jfe, mixed oxide, and obtains a grain shape mixed 

oxide. 

Method of any one of Claim 3- Claim 5. 

[»**7l [CLAIM 7] 

]0&JLM.X'<D%£ffiViLfg.fcl2O The sintering temperature in a sintering process 

0~1600 t CX*fc5, ft JfcJl3~!i is 1200 - 1600 degrees C. 
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^Jg6C0V ^~fthfrl^ctiM<Djj Method of any one of Claim 3- Claim 6. 

umm] [claim 8] 

|I^Ig" : C#fa^$n#£rT= The annealing process which carries out the 

-y^'t57^-!Jy^Ig^ annealing of the sintered compact obtained in 

"a if, lt^ :i S3~ft^Tl7c7)V , >-f : the sintering process is included. 

^^l^K^ISic^^&o Method of any one of Claim 3- Claim 7. 

[ft*Tl9] [CLAIM 9] 

T^-yy^Igt'tDT^-y The method of Claim 8 that the annealing 

^^'ffl.^^200~ lOOO'C'Trfo temperature in an annealing process is 200 - 

5, tmm8iCtm(Djjfe 0 1000 degrees C. 

mW<Dmmmm\ [DETAILED description of the 

INVENTION] 



[0001] [0001] 

[mn<DmirZ)8mttm] [technical field of the invention] 

^^Kf^ ^V^U^lfeCiio This invention relates to the sputtering target 

xmmmmm^n^-r^m^ (only henceforth a "target") used when 

Ri&3n5Xs<y?yi/-y'?—sf<yb film-making a transparent electrically 

(SX~f s i^cl"^— sfyhit^^Jo ) conductive film by the sputtering method, and 

to £tfZ<DMi&?jfelz.&t). # its manufacturing method. 

(C % V Specifically, it is related with the target which is 

yhtoXIf^fDMittjjlfelZ-^-f made up of an oxide sintered compact, and its 

<5 0 manufacturing method. 

[0002] [0002] 

m$z(D&m] [PRIOR ART] 

y-f/l^Vfcfj.— V It is a touch panel (a touch screen is included.) 

—Yrfvi-Tz.-yy-, Hi^ifeH^co^ 1 as an input device for performing the data entry 

^t°3.— ^^^(^IH'tft^fi)^ to main bodies of a computer (main memory 
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<b^~#At)%faotz£><DAJl%k unit), such as a personal computer, a word 

H£l/t\ &*yJ m '*%A'(?y s ? m X# processor, and an electronic notebook, in recent 

y-^Sr-^tPoWTlRlUo),^ years. 

u-^K rv^Wf '^r £>J*£lfA;^ The following is same. 

S«a*M&h/C5. ) 

Coordinate input devices, such as a tablet and a 

digitizer, are used. 

[0003] [0003] 

^<DM^Afi^WzfeM*&>J& There is a thing of various principle in this 

M<Dh(D$ % h&fc, Wz.t£T~)-v coordinate input device. 

? : &b^^t>in&j3&<D&y?'s<^ For example, it arranges by the touch panel of 

AsVtis WRW$b^<DWR%M the system called analog type, the 

±iz¥^&lzte&&titcM$iW l transparent-electrode base plate equipped with 

^^iWzfoWt&ijmTLfcgltyiW* the transparent-electrode film (resistance film) 

fii5£^# 5 2i&\ B&IHroSK^^S formed like flat-film on a transparent base and 

Mlll±d 5 StlRli"S"«t5t^U"C^^ this transparent base being maintained at a 

— U^MJioTtJr AJofflMlzfctc fixed intervals by the spacer etc., as two sheets 

tLooiBM^tbTjo^^ 2$C<D%I and the above-mentioned transparent-electrode 

$MW>&&fa<D5 i b><D—jjffi7<Jj films oppose, one side of the two 

Sfti]f£$iSl'"CV>5o A transparent-electrode base plates is positioned 

;^®ffl(£{igLTl^MM in the input screen side. 

&fa(D$\» : $frt> : ffiM&j)\lx.bfrl And when a load is added from the exterior of 

Xj£fflW&$& W\±t^^Vfct^ the transparent-electrode base plate positioned 

(C, — ^©3W*fliKlC*5tt5 in the input screen side and 

Bf^©4SSB>0^HtflH©^ii^^ transparent-electrode films conduct, the circuit 

ttcMffi&l&Xfa^tDifeVM^lM is constructed so that an electric current may 

Klc*5ttS@lf3^©iffipP^MiE30 s flow into the fixed end part in the 

SffittSct^t^lHlg&^^l^ixTV^ transparent-electrode film of another side 

5 0 'r©|Ejj&{;::tefr5flMS^tt passing through the place which 

fi, iuffiO^ii^^^cSglf ^ i~ above-mentioned conduction produced from the 

ftt>hmtZ<DffiM&M^t>titc fixed end part in one transparent-electrode film. 

W\ffiO&WB.WfcJfcZX^iki~ Since the electric-resistance value in this circuit 

&Z-kfrbs -©ll^ffi^t©^: varies according to the position coordinate of 

ikfc&^^X^ SufSW^fi^in the location which above-mentioned conduction 

^btitzW\PJi(Di\LWLMW;fcf&W; produced, i.e., the location where the 
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^H^J£f£J:oT^fcti£tLSo above-mentioned load was added, based on 

change of this electric-resistance value, the 
position coordinate of the location where the 
above-mentioned load was added is detected 
by coordinate detection means. 

[0004] [0004] 

wCQfcfe. T~i my &tf&Sb9y*5-j* For this reason, about the transparent-electrode 

^/Wc^ffl^ftSSKIIfilllllc film used for an analog-type touch panel, it is 

oV^Tfi, ^<D^^\Z-Xj&W^X required that it should be a high electrical 

^SBfcft/HSftSSWSttffi resistance and should excel the 

cW&i^liMfe#L~e\ i/— h transparent-electrode film used for the 

jg^tcDilf— tt{C#tb"tV^wi:^ coordinate input device by another system in 

ll^tlSo AJl%n8£<D the uniformity of sheet resistance. 

[pJi^iS^ft^^ft^^t^Safi And it follows on an improvement of input 

^©l£il©iftj^!9{;L#V\ T^p accuracy, or a rise of the request of the recent 

?^<D#y^'^M^\t^W$ years with respect to a reduction in power 

fitEJI^fcol^Tfi* S^ttJciE consumption, about the transparent-electrode 

tiTV^rtfifeirJ:^ V— hiS film which it uses for an analog-type touch 

K^800Q/D — lOkQ/D^g panel, it has come to be required from the first 

£tifi1l^ffiK"C&5w£aS3!5£ excelling in transparency that sheet resistance 

StbSt^oTV^o should be a 800 

(Ohm)/(SQUARE)-10k(Ohm)/(SQUARE) 
degree and a high electrical resistance. 

[0005] [0005] 

M^MUBtLXn^tMX^M The ITO film conventionally formed of the 

ffiM%fe\z&<>XM&&tittlTO physical vapor deposition as a 

Sl#^ffl£;ftT^5#\ transparent-electrode film is used abundantly. 

^^\cX<>XM^tltcTTO^(D However, generally as for the specific 

iti^S^tfi— J&MS x lO^Q - cm resistance of the ITO film formed of the physical 

MciffitftSo LfcJ& s ot\ vapor deposition, under 5'IC 4 (Ohm).cm 

*ITOlKSr^V^Jx.rf->— hfe become. 

^/^800Q/D<7)^^fl^Jif £: Therefore, in order for sheet resistance to 

#5fc*fcfi, SSEITOIK©!^ obtain the transparent-electrode film of 800 

&&6r>mn&bftfticn<1rZ& (Ohm)/(SQUARE), using such an ITO film, it is 
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i£/^fo3o U^Lft;^. ZiCOJ:? necessary to make film thickness of said ITO 

M&T^V^Ufi, film very thin with about 6 nm. 

<Di&%$&l,X\/^f£\<^($W^<DM: However, since the such very thin film has not 

^&Wrl(M&^¥lti¥fc£;)^90 escaped from the region of the insular structure 

— 9lH#f$)fc& N ^^{^jit^ (refer to "basic technique of thin film" (University 

#5t>£)~CteftV\ rcDfcfe. # of Tokyo Press) Page 90-91), it cannot bear it 

iCTi-v?7£ i (D?^s<*MZ& practically. 

ffl't'SS^^^^fcov^Tfi. I For this reason, about the transparent-electrode 

TOWziXfr&§itct£MMM>&i7L film which it uses particularly for an analog-type 

^(7)§i^^M^tLTV^ 0 touch panel, development of the new 

high-electrical-resistance film which replaces an 

ITO film is desired. 

[0006] [0006] 

ITOMcWkKll^ffi^^liirL As a film of a high electrical resistance, the 

^fW^^^tfftii transparent electrically conductive film which 

^^Mit^r^^ioXU/^tc^ carried out predetermined-amount dope of a 

BHfc7W5^# A^Bf AfiikK— ^ silicon oxide and/or the aluminum oxide with the 

LfcS^^SM^^Pt>tLXV^ tin oxide is known by indium oxide rather than 

(/^^ip4-206403-^^## the ITO film (refer to 

M) o ^(D^W^M^fes ftuf2^ Unexamined-Japanese-Patent No. 4-206403). 

#MJ:;fU3\ ll^P^—Az^^ According to said gazette, this transparent 

7^^^1fSs^7 P L/-f^ electrically conductive film is a transparent 

y?fe^\c£<>X{ / EM:i~Z)^tfc electrically conductive film with most desirable 

'&k\s^£ifrhfex/<y being able to produce by the electron-beam 

^^^^(CctoTf^MI - Z^bfc vapor deposition method, the sputter vapor 

MhUf^^^W^M^Xh^o deposition method, the ion-plating method, etc., 

^^S^^liA^f^ v'~hft£#u and producing by a sputter vapor deposition 

^MM^ioXUMM^^^M. method from the point of view of a uniformity. 

"T? > T-F&y^ i (D&y"7-s<^si'CD This transparent electrically conductive film is 

i£ty]M®^tLXtftMfj:t>(D-X:fo sheet resistance, a transparency, and an 

§ 0 environment resistant point of view, and is 

suitable as a transparent-electrode film of an 

analog-type touch panel. 

[0007] [0007] 
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l^mtm^^Ot-r^mm] [PROBLEM TO BE SOLVED BY THE 

LfrU£fcb. ±m<D^mcm^ INVENTION] 

^faTV^SPJ^llJll^^y^ However, if the target which is made up of an 

y^^&^oTff^^S^-a K oxide is used when forming the transparent 

^{YMfrhtl^Z^-'f Vh^r^ffl electrically conductive film currently disclosed 

ir 3£> ^{ktr4^l&£tfmk7 by the above-mentioned gazette by the 

/v^^J^^^icM^^M^Xh sputtering method, since both a silicon oxide 

tfyh(Dt$$n and the aluminum oxide are electrical 

jfi:^L^d^<^So ^^SJi^^ insulators, the volume resistivity of said target 

iSjV^— tfyb&Ri\<^X]M.Mx/< will become higher. 

y^J^y^^^fok^ Wky§$§\Z-=^% If a volume resistivity performs a direct_Jlowing 

l&l^fcM^^fo&^bfrb, @ $)b sputtering using a high target, since abnormal 

31I£S^tti<^#5-£/^ffl discharge is induced at the time of filming, it is 

H"Cfo5 0 Sfc. i$^%&#L^fc?Si difficult to obtain the film which it makes into the 

^^—sfyh&Fft^^&b^ objective with sufficient reproducibility. 

^VH^Iryfttf^^Lj^o Moreover, if a volume resistivity uses a high 

^yh<Di$^$;ijL^&~0\^^b\c target, it will be easy to generate a crack at said 

fiH1-5MS»S©^S«\ m target. 

M^^/<y#yi/<>ffe\z.£.^XWi When induction of the abnormal discharge 

Bi^fv^t^MPo^^t^ pltb resulting from the volume resistivity of a target 

1?£><5/6\ MM^^^y?})^?^ being high performs filming by a 

XiiW-^^^y^V^^^i^it^ high-frequency-sputtering method, it can 

XM^MfS.rt v M<f£Z>c protect, but by a high-frequency-sputtering 

method, filming speed becomes slow compared 
with the direct_flowing sputtering method. 

[00081 [0008] 

tfyh&ffl^^XRJt^Ts By performing a reactive sputtering using an 

'^y^ysy&R oUkKM* HE^ alloy target, it can film-make the target 

^^^y^fetiotfeil^ transparent electrically conductive film, 

iCtetf&^lgWtWitDWI^^?-- preventing the induction of abnormal discharge 

^hOfJtL^KJh Loo g tf)k and the crack of a target at the time of filming 

%>^t& also by the directjlowing sputtering method. 
*JlfeXfoZ)o L^Ufr/O^. ^ However, since it is necessary to perform very 

—^yh&^^fcjrxJt^^^yPy precisely control of the oxygen amount which it 
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THOIVISOfM 

* — " 



istffeXfe^ W^<0^^y^)l/^f introduces compared with the usual sputtering 

Sfc^SMMfe^— tfyY&Yb V method or the reactive-sputtering method using 

Jfc>&xs<y#})>yfekSk&L>Xf& an oxide target at the time of film-forming by the 

If NN£^A~f 51^4^©J^£r reactive-sputtering method using an alloy 

^&X^^\cfty>&Mfcfo&fc target, as procedure for obtaining the target 

S^ir^SS^^^fli^^^ transparent electrically conductive film with 

J l4J:<#5fc&co^&irLTfi^ sufficient reproducibility, it is unsuitable. 

m%xh% 0 

[0009] [0009] 

fc$£P%<DB&)fe, v/— Hg^#MgE Objective of the invention is that sheet 

fa800Q/D~10kQ/n~Cfc resistance provides the target which can 

&MW^MtiM&\M.fifc*/<y? ] J^ film-make stably the transparent electrically 

; ymzk^X^felzM^&^t conductive film which is 800 

fc»imte?-?yh$53:m<Dm (Ohm)/(SQUARE)-10k(Ohm)/(SQUARE) in 

&Jjfe&^fei-Z>^tltC&Z> 0 general by the directjlowing sputtering 

method, and its manufacturing method. 

[0010] [0010] 

[UMZMfc-f Z>tcib<D^m] [MEANS TO SOLVE THE PROBLEM] 

;fc^^#fbfi-LfE(7) g ^j^r^^c The present inventors did earnest examination, 

i-%1tft\z&M1fct$l>1iM%:*4fc in order to attain the above-mentioned 

fe<Dmj&t3£Tfm^&}ft&& : ft objective. 

^&$kik%) > $t%pfc : $:& > -~ffyhh As a result, sheet resistance found out that it 

LXFB^^£^t\Z.£iQ^\lLitftX;<y could film-make stably the transparent 

Pll^sffeliCXoX'k^— hS^L/^ electrically conductive film which is 800 

IKfaSOOQ/n-lOkQ/DXr (Ohm)/(SQUARE)-10k(Ohm)/(SQUARE) in 

fo&MWMM^&^fe^M^ir general also by the direct_flowing sputtering 

&ZtfcX^%^k&% J \/^i5iL'tc 0 method by using as a target the oxide sintered 

compact which has a specific composition and a 

specific electrical property. 

[0011] [0011] 

^^^fi±f2(D^PB(c:S^V^ This invention was perfected based on the 

TKf&ZtitchOXh*), Jf^Ro) above-mentioned findings. 
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^— y^Mi* ^fy^Adn)^ The target of this invention makes a constituting 

^■^V(Ti), -YUv^-Mlr), >Tyb element an indium (In), at least 1 type of 

y (Y) , (Cr) , metallic element chosen from the group which is 

^A(Zr), ^7-^A(Hf), $1/ made up of titanium (Tl), iridium (Ir), a yttrium 

*MTa), ^^h(Co), tf^T (Y), chrome (Cr), the zirconium (Zr), the 

*(Bi) joit>^^>(Mn)^^ hafnium (Hf), a tantalum (Ta), cobalt (Co), 

^5l¥cJ: l 93l^$tb7t^^<i:t)l bismuth (Bi), and manganese (Mn), and oxygen 

WO&WkiiM @£f^ (O) (O), atomic-ratio (all metal atoms)/(ln+ all metal 

J#7t;^f <tU itfjfES¥<fc9j§4R$ti atom) of the total amount of the metallic 

tc&M^^<D&M<Dl!&^ik('£ element chosen from said group is made up of 

^HJ©^) / (In + ^k&Jpy^) an oxide sintered compact which is 2.0 to 40 

^2. 0~40at%"C&5Ifcte$J#E at%, volume resistivities are 5*10" 2 (Ohm).cm or 

fe*^9,#afiSi*aS5x less. 

10" 2 Q •cm^T'CfeS^i^r^ p Let the above-mentioned be a summary (this 
t-f 5(WT-©*— target is called "target T1" below). 

^hTlj^^o)o 

[0012] [0012] 

$fc, #$&$i(D$L<D&— ^Vhfi, Moreover, the other target of this invention, let 

4>i/$J*(ln)is£Xf§8i(Sn) an indium (In) and a tin (Sn), at least 1 type of 

5^>r(Ti) , ^Vi/tyJ* (Ir) , 4 */h metallic element chosen from the group which is 

y^A(Y), ^ni^(Cr), vvVm- made up of titanium (Ti), iridium (Ir), a yttrium 

^A(Zr), /V7=£A(Hf), ^ (Y), chrome (Cr), the zirconium (Zr), the 

£7WTa), n^l/KCo), bf^-r hafnium (Hf), a tantalum (Ta), cobalt (Co), 

7s (Bi) 3&iX$-?l/jSl/ (Mn) bismuth (Bi), and manganese (Mn), and oxygen 

t££&£VM^£fotc / J?t£:<khl (O) be constituting elements, atomic-ratio 

W(D&Wk%Mh, (O) fcSrfll ln/(ln+Sn+ all metal atom) of said indium (In) is 

fi5c7t;lti:U Itrffa^v^-Mln) 60 to 95 at%, atomic-ratio Sn/(ln+Sn+ all metal 

©JS^f-Jtln/dn+Sn+^^Jl atom) of said tin (Sn) is 2.8 to 20 at%, 

J^ J F-)^60~95at%, |ffffi^(S atomic-ratio (ln+Sn)/(ln+Sn+ all metal atom) of 

n) ©H J FitSn/(In + Sn + ^ the total amount of said indium (In) and said tin 

&MJ1W^2. 8~20at%. Wi (Sn) is 62.8 to 98 at%, atomic-ratio (all metal 

U^/VM\ri)bw\t^($n)b atoms)/(ln+Sn+ all metal atom) of the total 

<D ^Jt(Z)I^^l£;(In + Sn)/(In amount of the metallic element chosen from 

+ Sn+£&JRJ§W#62. 8~9 said group is 2.0 to 37.2 at%. 

8at%. mtiffi£VM$l£titc& It is made up of an oxide sintered compact as 
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m*) / dn+ sn+ <£&mm*) 

&2. 0~37. 2at%-Cfc3lfe{t& 
x 10" 2 Q •cmEJLT'OfcSr.ifcK 
-^VhT2j<bV^o)o 



above, volume resistivities are 5*1 0" 2 (Ohm).cm 
or less. 

Let the above-mentioned be a summary (this 
target is called "target T2" below). 



[0013] 

yhVVMY), ^nA(Cr), vvK^ 
~?J»(Zr), /V7=**(Hf), * 
^/V(Ta), a/W«(Co), k** 
(Bi) *3,fc V.-r (Mn) 



!>A(Y), ^oA(Cr), -^3=!? 
A(Zr), /v7~£A(Hf), 
/W(Ta), =i/^/Vh(Co), tf^^ 
(Bi) & XTf^tfy (Mn) fl>P>ft 

2. 0~40at%T% 

5 X 10" 2 Q -cm^TTffcSiWt* 



[0013] 

On the other hand, it is the manufacturing 
method of the target of this invention, the 
raw-material manufacture process which 
obtains the mixed oxide of an indium (In) oxide 
and the oxide about at least 1 type of metallic 
element chosen from the group which is made 
up of titanium (Ti), iridium (Ir), a yttrium (Y), 
chrome (Cr), the zirconium (Zr), the hafnium 
(Hf), a tantalum (Ta), cobalt (Co), bismuth (Bi), 
and manganese (Mn), the formation process 
which forms the mixed oxide obtained in said 
raw-material manufacture process, the sintering 
process which sinters the molding acquired by 
said formation process, it includes the 
above-mentioned, let an indium (In), at least 1 
type of metallic element chosen from the group 
which is made up of titanium (Ti), iridium (Ir), a 
yttrium (Y), chrome (Cr), the zirconium (Zr), the 
hafnium (Hf), a tantalum (Ta), cobalt (Co), 
bismuth (Bi), and manganese (Mn), and oxygen 
(O) be constituting elements, atomic-ratio (all 
metal atoms)/(ln+ all metal atom) of the total 
amount of the metallic element chosen from 
said group is 2.0 to 40 at%, volume resistivities 
are 5*1 0" 2 (Ohm).cm or less. 
Let it be a summary to obtain the target which is 
made up of an oxide sintered compact as above 
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^ft^ib&5*-^Vh£l#5^ (this method is called "method I" below). 

r#8ajfcv^.). 



[0014] 

«9*5.ttMB(Sn)iltefe^ ^ 
^(Ti), ^v^-Mlr), 
MY), ?.&MCt), 
(Zr), ^7~VM¥ti), Tstfr 
(Ta), ="<A*(Co), t*^^(B 
i) *5 <fct>*-^#> (Mn) j^Pj&S 

fi£MMfc*«r#5m**W«XS 

-f ^v^A (In) & itf « (Sn) <t, 
^*>(Ti) , ^yv^A(Ir) , >r^h 
y^A(Y), ^Pi>>(Cr), vvVn^ 
£A(Zr), ^7^A(Hf), 
^(Ta), a/^KCo), 
* (Bi) 4o<tT>*-^^> (Mn) j&»P> 

fcSlim8iR£;h,fc'>fc<£t>i 

f&7€0tV, til&'O'WMln) 
©lgl^-JfcIn/(In + Sn + £&Ji 
j^)#60~95at°/cK iufc^(S 
n)©^JtSn/(In + Sn + ^ 
^JS^)*S2. 8~20at% % ffi 
UJZsWJ* (In) fclWf fEU (Sn) t 
<D&M<Dm*\£ (In+Sn) / (In 
+ Sn+£&JRJDjHF0aS62. 8~9 



[0014] 

Moreover, the manufacturing method of the 
other target of this invention, the raw-material 
manufacture process which obtains the mixed 
oxide of an indium (In) oxide and a tin (Sn) 
oxide, and the oxide about at least 1 type of 
metallic element chosen from the group which is 
made up of titanium (Ti), iridium (lr), a yttrium 
(Y), chrome (Cr), the zirconium (Zr), the 
hafnium (Hf), a tantalum (Ta), cobalt (Co), 
bismuth (Bi), and manganese (Mn), the 
formation process which forms the mixed oxide 
obtained in said raw-material manufacture 
process, the sintering process which sinters the 
molding acquired by said formation process, it 
includes the above-mentioned. 
Let an indium (In) and a tin (Sn), at least 1 type 
of metallic element chosen from the group 
which is made up of titanium (Ti), iridium (lr), a 
yttrium (Y), chrome (Cr), the zirconium (Zr), the 
hafnium (Hf), a tantalum (Ta), cobalt (Co), 
bismuth (Bi), and manganese (Mn), and oxygen 
(O) be constituting elements, atomic-ratio 
ln/(ln+Sn+ all metal atom) of said indium (In) is 
60 to 95 at%, atomic-ratio Sn/(ln+Sn+ all metal 
atom) of said tin (Sn) is 2.8 to 20 at%, 
atomic-ratio (ln+Sn)/(ln+Sn+ all metal atom) of 
the total amount of said indium (In) and said tin 
(Sn) is 62.8 to 98 at%, atomic-ratio (all metal 
atoms)/(ln+Sn+ all metal atom) of the total 
amount of the metallic element chosen from 
said group is 2.0 to 37.2 at%, volume 
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8at%, ftuffiPJ^jitR^tbfc^ resistivities are 5*10 -2 (Ohm).cm or less. 

Ji7c^co|i*(DJ!^^-Jt Let it be a summary to obtain the target which is 

fW/Qn + Sn+^^MJEji^-) made up of an oxide sintered compact as above 

#2. 0-37. 2at%-C, foW&K (this method is called "method II" below). 

[0015] [0015] 

WM<omM(Dmm] [EMBODIMENT OF THE INVENTION] 

•£AT\ ^f©Hl0iif:o Hereafter, it demonstrates Embodiment of this 

vvC3£WfcffiWi"5o*1\;WS invention in detail. 

$R(D$— tfyYTl\z.o^XWl$\ First, when the target T1 of this invention is 

1rZ>b^Z.<D$— £VhTlf3\ _kM demonstrated, this target T1, as 

LfcJ^^^v^-Mln)^ 5^ above-mentioned, let an indium (In), at least 1 

^(Ti) , 4 y *s*7J* (Ir) , -ivV)*7 type of metallic element chosen from the group 

A(Y), ^PA(Cr), vvv^^r^A which is made up of titanium (Ti), iridium (Ir), a 

(Zr) , /v7— >>A(Hf) , ^y^)V yttrium (Y), chrome (Cr), the zirconium (Zr), the 

(Ta), a/W(Co), bT;*-r;*(B hafnium (Hf), a tantalum (Ta), cobalt (Co), 

O&J^-^^f^MrO^^&S bismuth (Bi), and manganese (Mn), and oxygen 

&£yMfc£tifc / Pt£<khlM<D (O) be constituting elements, atomic-ratio (all 

-kMyt^ks ^^(0)ir^r#j^7n metal atoms)/(ln+ all metal atom) of the total 

^tL, SufScDS^^^jlJR^tLfc amount of the metallic element chosen from the 

^gx;^co^ScDJ^^FH:(^:^ above-mentioned group is made up of an oxide 

MW-^-) / (In+^&JSJ^i 1 ) fi> sintered compact which is 2.0 to 40 at%. 
2. 0~40at%Tfc£SHb«l£ 

[0016] [0016] 

MitM^i¥^i6^^X± The reason which limits the atomic ratio of the 

tZ(D&£<9m$l£%itc&M7zM<D total amount of the metallic element chosen 

f@.jk<DM z ?-tk&-tv£P>&o\z$i from the above-mentioned group in the oxide 

^-^SJISfi, ^<DB?,7-itti>±. sintered compact as mentioned above here, if 

lEWlBH/O^^-tbSi:, ^zkWtik this atomic ratio dislocates from the 
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zmwmnm<Diki&m*9. 6x 



above-mentioned range, the specific resistance 
of the transparent electrically conductive film 
obtained by the sputtering method using said 
oxide sintered compact as a target will become 
under 9.6*1 0" 4 (Ohm).cm easily. 
Or 

It is because it becomes difficult to make the 
volume resistivity of said oxide sintered 
compact into 5*1 0" 2 (Ohm).cm or less. 



[0017] 

9. 6 X lO^Q -cm%zffiT*tt % 

jt#S*/hKJ¥ tt&12nm) t^X 
fc*©S/— Mfi#L*S800 Q /□* 
mkfty. 5/— MSSl#80(>G/ 

fc&©^&^mffiflf f::^£tL 

So »3«fi*L*36 S 5 X 10' 2 

©*A<&#3&£L*<ft5 0 ft 
©r£&«0R^j£f±, ±fE©l¥J; 

*5±l5*fe II {^*5^-ObPCo )o 



[0017] 

If the specific resistances of the transparent 
electrically conductive film obtained are under 
9.6*1 0" 4 (Ohm).cm, under in 800 
(Ohm)/(SQUARE), the sheet resistance 
becomes also as the minimum film thickness 
(about 12 nm) which can bear practically the 
film thickness of said transparent electrically 
conductive film, if sheet resistance is under 800 
(Ohm)/(SQUARE), it may stop satisfying the 
electrical property demanded of the high 
resistant electrode film for obtaining the 
analog-type touch panel which input accuracy 
improved. 

Moreover, when a volume resistivity performs a 
direct_flowing sputtering in the oxide sintered 
compact exceeding 5*1 0' 2 (Ohm). cm, using 
said oxide sintered compact as a target, it 
becomes easy to generate fault, like a crack 
arises at the target with which abnormal 
discharge is induced. 

In addition, it means the sum total showing the 
atomic ratio mentioned above of the atomic 
number (relative value) about the metallic 
element as which "all metal atoms" was chosen 
from the above-mentioned group in the formula 
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(also in the target T2, Method I, and Method II of 
mentioning later, it is the same). 



[0018] [0018] 

±|E©^fb^)^|p^^— tfyY When the above-mentioned oxide sintered 

tLT^V^fciHHcfi. =§S£^— compact is used as a target, it can film-make 

^■yhcoM^^M^^ft^^rli the transparent electrically conductive film of a 

%k~$~£?Lktei:'oX^ Ht^a9. 6X1 specific resistance various within the limits of 

0**~2. OxiO- 1 Q-cm©fBBl*l 9.6*1 0**-2.0*1ff 1 (Ohm).cm in general by 

T?\ fi^ <D)t%^ji(DM^MWM: adjusting a composition, filming conditions, etc. 

&Mmi-Z>^b&»imX'JbZo Vfc of said target. 

froX, MikM%ffifc<Dm.l$l±s Therefore, if only it fulfills the conditions about a 

^ %feffifc&$Lv&irZ>i$ volume resistivity which said oxide sintered 

^t&tfi^K'3^'<X<D3zi ! t$:ffl§tc compact mentions later, according to the 

L&Z-i~th\'£^ B Gtik'i'&jSiWM electrical property of the transparent electrically 

MM<DWM.#)4fcfe.izifcZXM'g: conductive film which it makes into the 

j1K"II^T?$)5o objective, it can choose a composition of an 

oxide sintered compact suitably. 

[0019] [0019] 

$JxJ2\ At}%nS.fr\ft±.VtcT For example, in order to obtain the analog-type 

-ta^^cD^-yf-^^-yV^^tc touch panel which input accuracy improved, 

$>Klt, hJg£taMf£:te800Q sheet resistance is 800 

/□~10kQ/Ck£f£L<fi80 (ohm)/(SQUARE)-10k(ohm)/(SQUARE) in 

0~5000Q/TJ, £<0ft1zL<lZl general, preferably it is 800-5000 

000~3000Q/D, Hf-£f£L (Ohm)/(SQUARE), more preferably, it is 

<fi2000~3000Q/DT\ Jt 1000-3000 (Ohm)/(SQUARE), more preferably, 

&£t#9. 6 x 10" 4 ~2 x 10" 1 Q • it is 2000-3000 (Ohm)/(SQUARE), and specific 

cm, J;f9&*U<(i3 x 10" 3 ~9 x resistances are 9.6*1 O^IO -1 (Ohm).cm, more 

10- 3 Q-cm, Hi-£?£lXW:6Xl preferably, they are 3*10" 3 -9*10- 3 (Ohm), cm, 

0" 3 ~9X 10" 3 Q -cmXfo&Mtyi since it is desirable to obtain the 

f^lI^lfS-ir^it^L^co transparent-electrode film which are 

X. ^(DXotemmmmWkCMW e^O^-PIO 3 (Ohm).cm more preferably, it takes 

MW^t^hXi^o, %r$Lft<D into consideration a sputtering yield, filming 

xsS-y?^ J $>W^&i l t^&®>^l' conditions, etc. of each component so that such 

X, Mit%%zffifc<D%E.f$$:M'&. a transparent-electrode film (transparent 
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iS3Si~5o £fc. WL%J&tii<n1&ti$ electrically conductive film) may be obtained, it 

^^tt^f^V^P^^H^?r#S adjusts a composition of an oxide sintered 

5 ±M<Dmtm&fefo compact suitably. 

{cfcttSBulE^M7C^©^ff© Moreover, from obtaining the high transparent 

W^it (£4fcJRI^ J ?*)/(In + £ electrically conductive film of the aging_stability 

^JSU^fO^. 5~30at%£i~3 of an electric resistance, it is desirable to make 

r£a*#£lX, 3. 0~15at%irf atomic-ratio (all metal atoms)/(ln+ all metal 

5^<t;#>#fc£p£LV\ > atom) of the total amount of said metallic 

element in the above-mentioned oxide sintered 
compact into 2.5 to 30 at%, and it is especially 
preferable to consider it as 3.0 to 15 at%. 

[0020] [0020] 

^^^Trteu ±fS©^b^J^I^ In this invention, it limits the volume resistivity of 

W-<D^%^^^^Wi&(DX.oKb the above-mentioned oxide sintered compact to 

X10" 2 Q • cmJ^T^PS^i^So 5*1 0" 2 (Ohm).cm or less as mentioned above. 

^(DM&fe. Rffc^ftftftOtt This is because abnormal discharge will be 

||}S;jTL^/^5X io _2 Q 'cm^ induced or it will become easy to generate a 

;t<5i\ crack at a target, when a direct_flowing 

&yhbL>XRl\t" i X]Kifiixs<y&}) sputtering is performed using said oxide 

^^£fxo/ti:#(£. MS#tH/^ sintered compact as a target if the volume 

M^^tWh^— ^VMcfiJti/^ resistivity of an oxide sintered compact exceeds 

m^L.fcVVB<teZ)frbXhZ) Q 5*10" 2 (Ohm).cm. 

MiktyQ^ffi $^ffc$tffi#L^22 As for the volume resistivity of an oxide sintered 

xiO^Q-cm^T^fcS-i:^^ compact, it is desirable that they are 2*10" 2 

^IX, 1 x 10" 2 Q •cm^T~Cfe J 5 (Ohm). cm or less, and it is especially preferable 

r^#{c£f£U/\ that they are 1*1 0* 2 (Ohm).cm or less. 

[0021] [0021] 

Mit^d^^ ffc©ffcliffiinL^£:5 From making the volume resistivity of an oxide 

x 10" 2 Q •cmJL^Tt^'f hoxJ)^ sintered compact into 5*10" 2 (Ohm), cm or less, 

fix ^6S^99%J^±O^J©^f^r use a raw material base whose purity is 99 % or 

Ri\/^X^tt%!£fc80%£l±.Xh more, it is desirable that a relative density 

&^{k^)&1&{$&^&^tfc&l£ obtains the oxide sintered compact which is 

Ll\ iijfE^^^^{499. 80% or more. 

9%^±T?fc5r<^W£? £IX, As for the purity of the above-mentioned matter 
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99. 99%&±T*i>&Zb&JHz 
*B#&gfi90%Et±-Cfc5::£ 

«^ft©£MlffiW^5 x 10 

• 2 Q •cmSrjgx.5#'&|ctt, 
<t«5, flci9f»St**S5X10" 2 Q'C 



raw material, it is more preferable that it is 
99.9 % or more, and it is still more desirable that 
it is 99.99 % or more. 

Moreover, as for the relative density of an oxide 
sintered compact, it is more preferable that it is 
90 % or more, and it is still more desirable that it 
is 95 % or more. 

When the volume resistivity of the oxide 
sintered compact after sintering exceeds 5*1 0" 2 
(Ohm).cm, a volume resistivity can obtain the 
oxide sintered compact of 5*10" 2 (Ohm). cm or 
less by performing annealing treatment in a 
vacuum or reducing environment, and reducing 
the above-mentioned oxide sintered compact 
after sintering. 



[00221 

KSr»55;tA»e>t>»aitfifo5o - 
yhT2lc*5V^TbPJl^). 



[0022] 

In addition, the thing for which it makes the 
relative density of an oxide sintered compact 
into 80 % or more, also from securing sufficient 
filming speed, moreover, it is suitable also from 
obtaining the high transparent electrically 
conductive film of a transparency. 
A relative density shows the actual density of 
the sintered compact with respect to the 
theoretical density calculated from the 
composition of an oxide by a surface fraction 
here (also in the target T2 which it mentions 
later, it is the same). 



[0023] 

*#5 X 10" 2 Q • cmgTT'fc^I 



[0023] 

It does not happen that abnormal discharge is 
induced at the time of filming, or a crack occurs 
at a target, and the target T1 of this invention 
which is made up of an oxide sintered compact 
which has the volume resistivity which was 
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tfrh, \lL$tXs<y#})>'<!ffelt££ mentioned above, and which was composed 

'iXi&W%t&ttl&9kVtir%>1t!b and mentioned above can perform stable 

(DP— sfyhkLXRli/^fcWbiiX filming, even when it uses as a target for 

®JJ^B#fc^«m^M£ film-making a transparent electrically 

fotcfy?— ^VM£§iJtL/^3§£L conductive film by the direct Jlowing sputtering 

tc } 9i-Z>^bfc}&^ v )\C«^ method, since the volume resistivities of said 

tcMWkfr *Tf£ W5 0 M target T1 were 5*1 0" 2 (Ohm), cm or less. 

^/<y^V>V^SX^(D^y^y^]} Moreover, even when film-making a transparent 

l/?fe^$\^\l£MM&7-/^y#y electrically conductive film, the sputtering 

^yfe^\c£^X%I^MMf^$: methods, for example, a 

ZWi'n'Xh, ^^Lfc^fli high-frequency-sputtering method etc., other 

pltbTrfc^o than the direct_flowing sputtering method etc., it 

can perform stable filming. 

[0024] [0024] 

Jf»WR(0?— y^hTl^JiVv/t;* The film obtained by the sputtering method 

^y^y^&(£cfcoT#^tL5J^ using the target T1 of this invention makes a 

f± x -Y^v^-Mln)^ fu3z£L7tS£ constituting element an indium (In), the metallic 

XtyMtR&fritc&Myc^ k^ element chosen from the group mentioned 

(0)££^J&7i;^£L, tutsan above, and oxygen (O), atomic-ratio (all metal 

TL^coUM^W.^it (^k&Mf% atoms)/(ln+ all metal atom) of the total amount 

^H/Un + ^^fcliJ^^?-) tfffltfa of said metallic element is the oxide film which 

2. 2^40at%XhZ>Mikyomx is 2.2 to 40 at% in general. 

fo5 0 ^©^{^^{ciottS The visible light transmission in this oxide film is- 

)feO^i§^fi-tcD^j?^200n 85 % or more in general, when that film 

m(Db%icWtte85%$X±Xfo& thickness is 200 nm, therefore, it becomes 

(DX\ ^^^{^^^{1^ ^(DB: possible to use said oxide film suitably as a 

J??r200nmi^T^i"S^i:^ct l 9 transparent electrically conductive film by 

M^€)^£LT£? Miz&MIr setting the film thickness to 200 nm or less. 

[0025] [0025] 

^(DW&MW^z^fotfktfL And by adjusting that composition also including 

fi. WMhS $>X ; £(D%&f&$:TM1i. oxygen suitably, by adjusting suitably a 

fl3t"j~5w£fc:c£9. £111 -ftLfi* composition and filming conditions of the target 

±fe^^^£>^— ^VhTlOlS T1 of above-mentioned this invention in other 
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f&isXXfi&Bikft&MEffl&lr words, the specific resistance of this 

SwirMJ:^ Hff^i2nm©i:# transparent electrically conductive film can be 

fcl«Jb9. 6X10^~1. 2X10" 2 set in general to 1.6*10" 2 -2.0*10- 1 (Ohm).cm, 

Q *cm % BiJ¥j6S200nm©£#(c when film thickness is 12 nm and 

6XlO _2 -2. 0X10' 1 Q- 9.6*1 O^-I^MO" 2 (Ohm).cm, and film thickness 

cmkiSZ-kt* pTti - CfeS©*t?^ are 200 nm in general, therefore, it can make 

-fr©MJ¥d 5 12— 200nm©t#© sheet resistance at the time of 12 - 200 nm of 

S/— hffiffiSr*;k800Q;/n~l the film thickness into 800 

0 k Q / □ t f 3 r t # *Tf£ Trfc (Ohm)/(SQUARE)-1 0k(Ohm)/(SQUARE) in 

So ^©ct^^rffV^MS^L^r^ general. 

i^SW^lMlfi. AJlffifgifi Thus, the transparent electrically conductive 

fp]±LfcT^P^S;©^y^^ film which has a high electric resistance is 

/vSr#Sfci?)©SK^ffi^tbT" especially suitable as a transparent-electrode 

jg*Trfc5ftii. flfiSiSEv'— film for obtaining the analog-type touch panel 

/VKW^<tL"Cfe$f®i?fc6o ^ which input accuracy improved, and also 

$&$M<D&—ff*/bTlt£M*(Dj3 suitable as an electromagnetic shielding 

feK£W&'tZ>^tjb>*!MX*h material etc. 

W^iS^^M^feUc Although the target T1 of this invention can be 

cW|^iiH~S^#W^LV\ manufactured with, various methods, it is 

desirable to manufacture by the method I of this 
invention which it mentions later. 

[0026] [0026] 

ftl^x*3SK©^— yyhT2to Next, it demonstrates the target T2 of this 

^Ttft0J-f5o #3801©*— *fv invention. 

KT2fi x Wi^LltXoi^^^^ The target T2 of this invention, as mentioned 

(In)3oJ:lJ^(Sn)£\ ^^^(T above, let an indium (In) and a tin (Sn), at least 

i), -fUv^A (Ir) , -ivYWJ* 1 type of metallic element chosen from the 

(Y) , ^pA(Cr) , vvVrjnr^ group which is made up of titanium (Ti), iridium 

(Zr), /v7^r>.A(Hf), p^ZAs (lr), a yttrium (Y), chrome (Cr), the zirconium 

(Ta), r^/l'MCo), fcT;v?\x(B (Zr), the hafnium (Hf), a tantalum (Ta), cobalt 

i)feit/^^^(Mn)^iQ^5 (Co), bismuth (Bi), and manganese (Mn), and 

^XVmtflZfotc'pfKkhlMO oxygen (O) be constituting elements, 

gfe^(0)££r#ffiSc7c atomic-ratio ln/(ln+Sn+ all metal atom) of said 

BUfS^^^-Adn) ©JgC indium (In) is 60 to 95 at%, atomic-ratio 

■7- It In/ (In + Sn + £&JRH Sn/(ln+Sn+ all metal atom) of said tin (Sn) is 2.8 
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^•) ^60~95at%, tfrffiSBCSn) 
<DW.1- JfcSn/ (In + Sn+ £&JS 
BSL*)&2. 8~20at%, tffIB>rV 
W A (In) iff f2ig (Sn) <b©-^ 
fiWfijH 1 - It (In + Sn) / (In+ Sn 
+ ±&mi%7-) t>62. 8-98 

mm / (in + ±&mm*) #2 . 

0~37. 2at%T?S>5MHMfeft*g 



to 20 at%, atomic-ratio (ln+Sn)/(ln+Sn+ all 
metal atom) of the total amount of said indium 
(In) and said tin (Sn) is 62.8 to 98 at%, 
atomic-ratio (all metal atoms)/(ln+ all metal 
atom) of the total amount of the metallic 
element chosen from the above-mentioned 
group is made up of an oxide sintered compact 
which is 2.0 to 37.2 at%. 



[0027] 

fWJ* (In) <Dm*its »(Sn) 

(om^-it, <ow* (in) tm (s 

%OP9. 6X lO^Q •cm7jc«(C^ 



mmfc<Dftm&tf&t:5 x 10- 2 

i>frbX$>%> 0 



[0027] 

Here, the atomic ratio of the indium (In) in an 
oxide sintered compact, the atomic ratio of a tin 
(Sn), the atomic ratio of the total amount of an 
indium (In) and a tin (Sn), and the atomic ratio 
of the total amount of the metallic element 
chosen from the above-mentioned group, it is 
each the reason which it limits as mentioned 
above, if these atomic ratios dislocate from the 
above-mentioned range, the specific resistance 
of the transparent electrically conductive film 
obtained by the sputtering method using said 
oxide sintered compact as a target will become 
under 9.6*1 0" 4 (Ohm).cm easily. 
Or 

It is because it becomes difficult to make the 
volume resistivity of said oxide sintered 
compact into 5*1 0" 2 (Ohm), cm or less. 



[0028] [0028] 

±.f£<DMik$)'%£ffe tfyY Also when the above-mentioned oxide sintered 

irUffflV^c^'o'tct), compact is used as a target, it can film-make 

v*'yh<DB.$. J $ > MM$ii t t^&ffl the transparent electrically conductive film of a 

Mi't^tiZ.XoX^ Wtt3i9. 6X1 specific resistance various within the limits of 
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0' 4 ~2. 0xi0' 1 Q-cm©|5IS(^l 9.6*1 0" 4 ^. 0*1 0" 1 (Ohm).cm in general by 

T?, tt^cDitfeKW^^^SM adjusting a composition, filming conditions, etc. 

^mm-r^t^m^C^o bfc of said target. 

^ot, ±f£©i^W3£^#W Therefore, if only it fulfills the conditions about a 

|flj^c{±, ^W^ik^W^fofttk volume resistivity which said oxide sintered 

3z£i~ SftllffiK^fco^-ttf)^; compact mentions later, as stated in the 

{^TiTtL^-^tUi. #—tfiyh explanation about a target T1, according to the 

TUc^\/^X(DM^M<D^'X:^^<tc electrical property of the transparent electrically 

<fc5^> @ fob^&l&W^M^?) conductive film which it makes into the 

^^Kl^tt{CJ^DTii^al$R pj objective, it can choose a composition of the 

fb'CfcSo ft^ffilS^llB^S: above-mentioned oxide sintered compact 

>&<D^mwmmm%'&Z>0?Lfr suitably. 

hit, ±.ti<D^4k^W$afcteto In obtaining the high transparent electrically 

if^^^J^ilr^iDf^^ltln/ conductive film of the aging_stability of an 

(In+Sn+^^JlllF^)£60~9 electric resistance, it is especially preferable to 

5at% N ^ (Sn) (DW^ktSn/ (I make 60 to 95 at% and atomic-ratio Sn/(ln+Sn+ 

n + Sn + ^feJlJ^)?r2. 8—2 all metal atom) of a tin (Sn) into 2.8 to 20 at% 

Oat%tirZ)Zbfc^\c& £U/ \ for atomic-ratio ln/(ln+Sn+ all metal atom) of the 

indium (In) in the above-mentioned oxide 

sintered compact. 

[0029] [0029] 

^^^<D^~ V VKT2fi, !&J5£#j The target T2 of this invention is made up of the 

Kfe±tZ(DMik^W^i$frhf£ above-mentioned oxide sintered compact in 

^(D#:^S#L^fi x f!fj5&L/t composition, also in the target T1 mentioned 

VyhTl\z$5tf&t\pl\^M& above, since it is the same, the volume 

^h5x 10" 2 Q -cm^TJcPS^ resistivity is limited to 5*10' 2 (Ohm).cm or less, 

tl. 3^ft:^^S^i^f42 x 10" 2 as for said volume resistivity, it is desirable that 

Q-cmJ^T^&5-<t/5W£lX. they are 2*10" 2 (Ohm).cm or less, and it is 

1 x 10" 2 Q •cmUT'Cfo&^bfr especially preferable that they are 1*10~ 2 

t&KU £LV ^ (Ohm). cm or less. 

[0030] [0030] 

i£{b^^!£ffc(Dft^Stt^£r5 In making the volume resistivity of an oxide 

x 10" 2 Q •cmJ[^T(^"f"2)9X./0^^ sintered compact into 5*1 0" 2 (Ohm).cm or less, 

f±* iffizfeLfc^— tfybTHZiotf use a raw material base whose purity is 99 % or 
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&±xhmikmmfczmz>^ 

tt99. 9%SX-kXhZ>^ktf£W 
£L<, 99. 99%£X±XhZ>Zb 

igfr©ti»«sw:9o%m±-e*> 

5rt^±9»*U< % 95%^±T? 
5X 10' 2 Q -cm^^i^t 

ffiJn*a*5X 10" 2 Q •cmJ^T© 



more similarly in the target T1 mentioned 
above, it is desirable that a relative density 
obtains the oxide sintered compact which is 
80 % or more. 

As for the purity of the above-mentioned matter 
raw material, it is more preferable that it is 
99.9 % or more, and it is still more desirable that 
it is 99.99 % or more. 

Moreover, as for the relative density of an oxide 
sintered compact, it is more preferable that it is 
90 % or more, and it is still more desirable that it 
is 95 % or more. 

When the volume resistivity of the oxide 
sintered compact after sintering exceeds 5*1 0" 2 
(Ohm).cm, a volume resistivity can obtain the 
oxide sintered compact of 5*1 0' 2 (Ohm).cm or 
less by performing annealing treatment in a 
vacuum or reducing environment, and reducing 
the above-mentioned oxide sintered compact 
after sintering, like the case where the target T1 
mentioned above is obtained. 
In addition, it makes the relative density of an 
oxide sintered compact into 80 % or more, also 
in securing sufficient filming speed, moreover, it 
is suitable also in obtaining the high transparent 
electrically conductive film of a transparency. 



[0031] 

W5X 10" 2 Q -cmWT-C'fcSr 
<D?-ffyhkLXm^tcWi£X 



[0031] 

It does not happen that abnormal discharge is 
induced at the time of filming, or a crack occurs 
at a target, and the target T2 of this invention 
which is made up of an oxide sintered compact 
which has the volume resistivity which was 
mentioned above, and which was composed 
and mentioned above can also perform stable 
filming, even when it uses as a target for 
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h>!Q1l&W$fcl% J %MlWLl) t W%& film-making a transparent electrically 

tifcO^— y-yhfcfiJii^^^L conductive film by the direct_flowing sputtering 

7t t 9^"'5^:<!;^t2w l 9{C<< N §£a£:L method, since the volume resistivities of said 

tcM^tf ~*imx*hZ>o W.M target T2 were 5*1 0" 2 (Ohm).cm or less. 

7>/*-y#yi/yfe]£9\-(D7*/<y$y Moreover, even when film-making a transparent 

$lz.l*£fSiffl$.X/<-y?y electrically conductive film, the sputtering 

y^^mzX^XMWMM^ methods, for example, a 

MilM'f : &WiikX*h.£fe'LtcMB: high-frequency-sputtering method etc., other 

# ~B$$&X"foZ>o than the direct_flowing sputtering method etc., it 

can perform stable filming. 

[0032] [0032] 

j&gffiW— yyhT2SrffiV^fc^ The film obtained by the sputtering method 

✓■*y^y^jfe(c±oT#£>*b5I|g using the target T2 of this invention makes a 

fi % -<>'v ?, >A(ln)4oJ;t5^(Sn) constituting element an indium (In) and a tin 

mv£Lfc&£<OM]dl£titc& (Sn), the metallic element chosen from the 

M,%Mb^ M^(0)k&iM J^tciS group mentioned above, and oxygen (O), 

<tL. ^(Vv^AOn) coHji^F-ifcln atomic-ratio ln/(ln+Sn+ all metal atom) of an 

/(In+Sn + ^&JglgWflMIl indium (In) is 60 to 95 at% in general, 

fa60~95at% > ^(Sn) (Di&7- atomic-ratio Sn/(ln+Sn+ all metal atom) of a tin 

JfcSn/fln + Sn+^&JBH^?-) (Sn) is 2.5 to 20 at% in general, atomic-ratio 

5~20at%, -iVS/^-k (ln+Sn)/(ln+Sn+ all metal atom) of the total 

(In) £ffi(Sn) b<D&M<D&+ik amount of an indium (In) and a tin (Sn) is 62.5 

(In+Sn)/(In+Sn+:£&JlI^ to 98.2 at% in general, atomic-ratio (all metal 

7-)frffltto62. 5~98. 2at%, BU atoms)/(ln+ all metal atom) of the total amount 

t£<DM£.v)M$l$:titL&M,7tM<n of the metallic element chosen from the 

^it^J^-T-it^k&MIj^O/d above-mentioned group is the oxide film which 

n + ^&JRJDiW dSflSfel. 8~3 is 1.8 to 37.5 at% in general. 

7. 5at%i?fo3?IHfc^l!lT?&>5o The visible light transmission in this oxide film is 

Z<D^ikV>)B\z$DtfZ>~*iUyt<D 85 % or more in general, when that film 

3ii^te-?:©JllJ¥/0*2OOnmtf)<h thickness is 200 nm, therefore, it becomes 

#tc||lt3i85%^±Trfc'5C0"^\ possible to use said oxide film suitably as a 

S StMMfc&IBIfi* -?r©fllJ¥ £20 transparent electrically conductive film by 

Onm^TfC-f Sr^fCtOS^* setting the film thickness to 200 nm or less. 
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[0033] [0033] 

-?rl/t\ ^<D&ffl^WM<Dtk1&tfl And by adjusting that composition also including 

^Mh^^bX^^^^M^ oxygen suitably, by adjusting suitably a 

fijSI^Sw^cfc^ j&Wirfrilt composition and filming conditions of the target 

±.tl^$£ty\<D&— ^VhT2£>;£R T2 of above-mentioned this invention in other 

f&iskXfMi^^ft&M'&.m^ir words, the specific resistances of this 

Sriri^ct^x MJ?^12nm(Di:^ transparent electrically conductive film are 

lcWtfc9. 6X10" 4 -!. 2X10" 2 9.6*1 O^-I^MO' 2 (Ohm).cm in general, when 

Q *cm N Hi?^200nm(Di:^(vi film thickness is 12 nm, when film thickness is 

fill tel. 6X10" 2 — 2. 0X10" 1 Q* 200 nm, it can be referred to in general as 

cmki~Z>^tfc»imxfoZ)(DX\ 1.6*10- 2 -2.0*10 _1 (Ohm).cm, therefore, it can 

-£©JliJ?j&5l2~200nm©£:#© make sheet resistance at the time of 12 - 200 

S/— hffiK£SEte800Q/D~~l nm of the film thickness into 800 

0kQ/Ob~tZ)ZLk& *im Xh (Ohm)/(SQUARE)-1 0k(Ohm)/(SQUARE) in 

5 D -©±5fciftV N *ftffiffifc^ general. 

i~3i!f ^^11111^3^ A^jffi^^ Thus, the transparent electrically conductive 

[RliLfcT^n^S;©^^^ film which has a high electric resistance is 

fr%%%tcfc<DW^WMW:h\sX especially suitable as a transparent-electrode 

M'CfcSftil^ 1 ^^i/^ film for obtaining the analog-type touch panel 

/VYtmbX^Xhfa MXfo&o ^ which input accuracy improved, and also 

$&$i(D#— sfyhT2\tW*Ojj suitable as an electromagnetic shielding 

m^m^i-^t^mxh materialetc. 

WL^tZ>*WR(Dj5fe II (C Although the target T2 of this invention can be 

cWMoei^-^WlkbVX, manufactured with various methods, it is 

desirable to manufacture by the method II of 
this invention which it mentions later. 

[0034] [0034] 

^(C, ^P^O^&Ifco^rift Next, it demonstrates the method I of this 

PJ-TSo *%W(Djjmn, invention. 

Ltc M N 41/ W A (In) gfcffcJfe The method I of this invention 

£ % ^^(Ti), ^yv^-Mlr), -Y The raw-material manufacture process which 

yHJ#-MY) , ^ni^(Cr) , vVva obtains the mixed oxide of an indium (In) oxide 

^A(Zr) , /V7:n#.MHf), ^ and the oxide about at least 1 type of metallic 

>^/i/(Ta), = 3 ^/i / h(Co), element chosen from the group which is made 
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(Bi) Tf^ytfy (Mn) 



up of titanium (Ti), iridium (Ir), a yttrium (Y), 
chrome (Cr), the zirconium (Zr), the hafnium 
(Hf), a tantalum (Ta), cobalt (Co), bismuth (Bi), 
and manganese (Mn) as mentioned above, the 
formation process which forms the mixed oxide 
obtained in said raw-material manufacture 
process, the sintering process which sinters the 
molding acquired by said formation process is 
included. 

Hereafter, it demonstrates in order of a 
raw-material manufacture process, a formation 
process, and a sintering process. 



[0035] 

(1) fowmrnxm. 

r), JyhVVMY), **MCt), 
vVl^^-MZr) , ^V~VJ>.(H 
f), ^^MTa), =i;</Vh(C 
o), k'^^(Bi)*5±t>*-^^> 
(Mn)a»fefc5#«k9afti*;h,fc 

V^^lCttO. 01~10/im-efo 
5^^U,0. l~5/imt? 

*ii^tt«*#fi£«ja<, 10 



[0035] 

(1) RAW-MATERIAL MANUFACTURE 

PROCESS 

In this process, it obtains the mixed oxide of an 
indium (In) oxide and the oxide about at least 1 
type of metallic element chosen from the group 
which is made up of titanium (Ti), iridium (Ir), a 
yttrium (Y), chrome (Cr), the zirconium (Zr), the 
hafnium (Hf), a tantalum (Ta), cobalt (Co), 
bismuth (Bi), and manganese (Mn). 
When not performing the granulation which it 
mentions later, as for the average particle 
diameter of this mixed oxide, it is desirable that 
it is 0.01 to 10 micrometer, and it is more 
preferable that it is 0.1 to 5 micrometer. 
When not performing the granulation which it 
mentions later, if the average particle diameter 
of a mixed oxide is a up to 0.01 micrometer, 
aggregation takes place easily, and if it exceeds 
10 micrometer, a miscibility will fall, moreover, it 
becomes difficult to obtain a precise sintered 
compact. 
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[00361 

(in) t±.m<Dm£m$i 
m, mm, mmmrn., 

<(±99. 9%W±,#lC»*L<tt 
99. 99%£t±t?*>5o sHH^© 

tt«dS99%*«-ett, ft«ftgft 



[0036] 

In obtaining the above-mentioned mixed oxide, 
it can use the oxide about each component 
(metallic element chosen from the indium (In) 
and the above-mentioned group) except 
oxygen, a chloride, an inorganic acid salt, a 
hydroxide, etc. as a raw material base. 
As for the purity of each raw material base, it is 
desirable that it is 99 % or more, more 
preferably, it is 99.9 % or more, most preferably, 
it is 99.99 % or more. 

If the purity of a raw material base was 99 % 
less, it became difficult to obtain a precise oxide 
sintered compact. 

It becomes difficult to obtain the oxide sintered 
compact which has the target volume resistivity. 



[0037] 

X%Z> a r©i:#, 
MH:i~iooi$ISIjW*l<, ±9 

$f^t<{45~5o^r^, mmti 
u<ttio~5oNpraT?*So 



[0037] 

In the case where an oxide is used as a base of 
each component raw material, it puts the 
powder of each oxide (base raw material) into 
mixing vessels, such as a 
predetermined-amount [ every ] ball mill, a jet 
mill, and a pearl mill, so that the target T1 of the 
target composition may be obtained, it can 
obtain the target mixed oxide by pulverizing and 
mixing these. 

As for the time of pulverization and mixing, at 
this time, 1 to 100 hours is desirable, more 
preferably, it is 5 to 50 hours, most preferably, it 
is 10 to 50 hours. 

It is not economical, if it is less than 1 hour, and 
mixing becomes inadequate easily and exceeds 
100 hours. 

There is no limitation special about the 
temperature at the time of pulverization and 
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mixing. 

However, room temperature is desirable. 



[00381 [0038] 

&&jfr<D^W^bLX1!ife{k Moreover, when using matter other than an 

^jm^©4fei®£ffl^5i§'o(c oxide as a base raw material of each 

li, M tt)b't&fl&$ t <D#*-ffy hT component, it pays the above-mentioned base 

lfi^bti&£o\Zmt£(D^IM$\- raw material to mixing vessels, such as a 

SrBlf ^fi<5o7j?^-yv^yv f -J^yh predetermined-amount every ball mill, a jet mill, 

s<— /^/^^(DWia'^r^A and a pearl mill, and pulverization and after 

tiT^^-jiS-n LT2S-o^£^§fc mixing and obtaining a blend, it carries out the 

tCSSM^it^ calcination of said blend, so that the target T1 of 

fcfiiH4feSrS[rfE©ii^S*Pt«t: the composition which it makes into the 

oT^#"f"5^{3:ct!9@^3t"t"S objective may be obtained, it can obtain the 

^iiW.i^&^^hfi^^o target mixed oxide by pulverizing the obtained 

<Db%(Difij&M.£3oS:T$$L t $£B$ calcination thing by the above-mentioned 

mfeMWM<Dmmzh£Z>fiK®t mixing vessel etc. 

fe800~ 1600^^:1 — lOOB^RU Although the calcination temperature and 

# s #f £LV\> 800X^iSi£fcfil calcination time at this time are based also on 

^ffi^WiW^M&WMfc the kind of base raw material, 1 to 100 hours is 

Tf+ftbt^B)^ leoot^jgx. desirable at 800 - 1600 degrees C in general. 

ZfrlztcfelOO^m&MTLtcWt'n If it was less than 800 degrees C or less than 1 

hour, when thermal decomposition of a base 

jzikfc&^B^&o «fc9£F£L raw material becomes inadequate easily, and it 

V^«liaftfeJ:tffijSll*IKttlO exceeds 1600 degrees C or it exceeds 100 

00 — 1 300^ T?2— 50B£[ffl"T?fc hours, a base raw material sinters and a 

So coarsening of particles takes place easily. 

More preferable calcination temperature and 

calcination time are 2 to 50 hours at 1000 - 

1300 degrees C. 

[0039] [0039] 

±^bfc{g^-^#^afll[H]^ As for the calcination and pulverization 

fccfcV^ ^iB^J$r^#LT#fc treatment mentioned above, at least 1 time is 

il-o ^{kfe^oV^TJJf^^Hi^' possible, it is good to perform a 

ffiW&ftob\/^5&fc&ffi^\Bl%fc calcination/pulverization further about the mixed 
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froTt)cfcl\ *£tc^ & j$ft(D^ oxide obtained by pulverizing a calcination thing 
f^Prkl^XMit^O^^ V ^T±3z&U the number-of-times line of desired. 
fcM^-^#^S^f5-<t{cj:o Moreover, it is sufficient to obtain the target 
@ thh^&$kiiWiikfyQ%:'i%X mixed oxide by performing the calcination and 
t>£v\> pulverization treatment mentioned above using 

an oxide as a base raw material of each 

component. 



[0040] 



■J:t^iK*lii*rat>«fa800~ieo 

o c c-ci~iooi*ra^»*u\ 8 
ooiCTicStSfcttii^raMciSi-ettt 

1600t;£j@&5fl>£;fcttl 

J:I>*«W^1000~1300 C C 
-C2~50NPWT?fcSo 



[0040] 

Also as for the calcination temperature and 
calcination time in the case of being an oxide as 
the case where the object of a calcination is a 
once obtained mixed oxide, or a base raw 
material, 1 to 100 hours is desirable at 800 - 
1600 degrees C in general. 
If it was less than 800 degrees C or less than 1 
hour, when thermal decomposition of a base 
raw material becomes inadequate easily, and it 
exceeds 1600 degrees C or it exceeds 100 
hours, a base raw material sinters and a 
coarsening of particles takes place easily. 
More preferable calcination temperature and 
calcination time are 2 to 50 hours at 1000 - 
1300 degrees C. 



[0041] 



[0041] 

Moreover, it can prepare the target mixed oxide 
also granulating the mixed oxide obtained as 
mentioned above or by granulating the base 
raw material of each component. 
It can perform this granulation by conventional 
methods, such as the spray-drying method. 
When performing a granulation by the 
spray-drying method, it uses the solution which 
added binders, such as polyvinyl alcohol, to the 
aqueous solution about the above-mentioned 
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fiX/i^— 'H^IK^t^yt^— mixed oxide or the above-mentioned base raw 

77i/=i— /V*£<Ds<4>jf— &Wi1)\\ material, or the alcohol solution. 

Lfcigf££JflV>5 0 ^Gfc&ftfiig Granulation conditions change also with 

fl&iS^ ^^^—(D^JUMi^X solution concentration and additional amounts 
oTt>SftS#, iSStffc© of a binder. 

^dU — lOO/iiru $f^L<f±5~ The average particle diameter of 1 to 100 

100/iiru ^(££P^lXfilO~~ 10 micrometer of a granulation substance, 

0 m m{Cf£&£o\zMW~$~ ; 5o ^© preferably it is 5 to 100 micrometer, it adjusts so 

W&*fto^bK£ } 0$LT&$$<DU that it may be set to 10 to 100 micrometer most 

5-t*SFT preferably. 

ffi-C&Sd^ W&^<D^&\tL& Although the fluidity of a molding time and filling 

fcl00iLm&^x&h$M$$<D$i property are improvable by performing this 

Ibtt^^ifctt^SK . WftKDyfc granulation, when the average particle diameter 

%d&3:\i\ of a granulation substance exceeds 100 

micrometer, the fluidity of a molding time and 
filling property are bad, and there is no effect of 
a granulation. 

[0042] [0042] 

(2) (2) FORMATION PROCESS 

r(DX@"Cf±. ±f20J^^fiiS In advance of sintering, it forms the mixed oxide 

I©t?#fc^^S£{b$j£\ obtained in the above-mentioned raw-material 

K9ciLiXj$r M fife JKi" manufacture process in this process to a 

So j»fi&^/», m&^tfZ desired shape. 

7F£, ttttifiJc^, $UZ&M*$\Z3:*) A moulding, a casting, injection moulding, 

fr 5^£#*"C#<5# 5 * ffi^HSiS© compaction, etc. can perform forming. 

iiSV^^ft:Sr#55x.^?>fiCIP However, in obtaining a sintered compact with a 

(ftMIMcJE), HIP(f&IWSMc high relative density, it is desirable to form by 

^^(Djjfe-elJQ&J&M-f pressure by method, such as CIP (cold-space 

t*ffr$Lh\ fifcT^ftW^JRfi*— hydrostatic pressure) and HIP (hot hydrostatic 

yyhtUr»3S*#«^)Rirr5 pressure). 

w£#"C#-5o J^^lWFJfoK It can make the shape of a compact into various 

/K jt^/vte/vu shapes suitable as a target. 

—^^)yy9^jr\s^W^& Moreover, it is sufficient to use the polyvinyl 

fflV^T&cfc^o fifc^JEE^filOkg alcohol, the methylcellulose, a poly wax, an 

/cm 2 ~ 100t/cm 2 j&*£jf£L oleic acid, etc. for a forming assisting agent. 
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<, Jz^fcF ^L<filOOkg/cm 2 10kg/cm 2 -100t/cm 2 of a compacting pressure 

~100t/cm 2 T?fc§ 0 i£lt$iM is desirable, more preferably, it is 100kg/cm 2 

NFWttlO^~10^Fffi^#*V -100t/cm 2 . 

V\> J^^JEh^/^lOkg/cm 2 7^ Moreover, 10 minutes to 10 hours of a cycle 

mx*h&m&^f&M&fmfclOft time are desirable. 

^iiS'CfcSSI'a (£f±* t@>ct^S When the case where a compacting pressure is 

©ffiV^|p^^:#5C:<t^Eli^ under 10kg/cm 2 , and a cycle time are less than 

&<5 0 10 minutes, it becomes difficult to obtain a 

sintered compact with a high relative density. 

[0043] [0043] 

(3)#sagI5£ (3) SINTERING PROCESS 

r©lSi?fi/±f5<75j$^I© In this process, it sinters the molding acquired 

X%tz&M%$:$fe$;L>Xffltik l! 0S by the above-mentioned formation process, and 

$B#£ft;£r#<5 0 $ftffijjfebL>Xt£ obtains an oxide sintered compact. 

HIP'^&p, ^;>K7V;*|i|£, l^JEE As the sintering method, HIP sintering, 

j^^p^Sri^Jl^SCi^^-C^S hot-press sintering, normal-pressure sintering, 

d*. &#tt©Ba>kr±ftJE&j|g etc. are applicable. 

^E^pfi^fil200~ However, from the surface of economical 

1600 c C^$f^U<> cM£P ^IXfit efficiency, normal-pressure sintering is 

1250— 1550^ 3E{^*U<fi desirable. 

1300— 1500°C"CfoSo 1200X: As for sintering temperature, 1200 - 1600 

.^Ji^fi-h^^CtB^^SSr^i" degrees C is desirable, more preferably, it is 

5IMk*i!**g#S:#Sri!^Hji 1250 - 1550 degrees C, more preferably, it is 

fcfc*. &3£1-57~— JJl^Sr 1300 - 1500 degrees C. 

JSUTt>@^i:i^2>^^|g;^L^?: Since it is difficult to obtain the oxide sintered 

^1r&Wt{k%ffi$£fc^&Z-kifi H compact which has sufficient relative density if it 

JKtf&So 1600 < CSrj@x.5 is less than 1200 degrees C, even if it performs 

ir&lfifccDT ;fXy$ s £CB<&<5 0 $5 the annealing which it mentions later, it is 

JfeNPfflfiiSfeJfeiaS{CtJ:5355 % i difficult to obtain oxide sintering which has the 

— 50B#WW*£f *IX. «£f£L< target volume resistivity. 

fit2~30B#ffi, #(c£?£L<}i3 Moreover, if it exceeds 1600 degrees C, it will 

~20H#PeSJ"Cfc3o l^M^fiT?f4 become easy to produce a gap of a 

^#+#fc*Tfc>*Ll\ 50I5IKI composition. 

£®£5£3^ft"C&V\, ££$£Nf Although sintering time is based also on 

<D#B^fi^£fcf±3t7C#ffl sintering temperature, 1 to 50 hours is 
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^t?feS 0 3l7t:#IS^i:UTf4, desirable, more preferably, it is 2 to 30 hours, 
H 2 , CO^©3l7ctt^ most preferably, it is 3 to 20 hours. 

#H^U Ar, N 2 ^©>Fi3Hfe*f;* It is not economical, if it is less than 1 hour, and 
#H^W s #lf 5>*l5 0 sintering is not fully performed but exceeds 50 

hours. 

The atmosphere at the time of sintering is air or 
reducing environment. 

As reducing environment, inert-gas 
atmosphere, such as reducing gas atmosphere, 
such as H 2l methane, and CO, Ar, and N 2 , is 
mentioned. 

[0044] [0044] 

£t±RWUfcJg3|BH|jHXS, fifc When the volume resistivity of the oxide 

^X@*5«tU 5 S5sfeX@SrjgTW sintered compact obtained passing through the 

td^ik^W&fc^fcW&^^fi 1 raw-material manufacture process 

•cm^^Ti/^^ demonstrated above, the formation process, 

{£f3u J^T^^^ST^—y^^ and the sintering process is over 5*10' 2 

X31£fr5^£t£«fc!9* ft^SK^ (Ohm). cm, a volume resistivity can obtain the 

^5 x 10" 2 Q •cm^ky<OWtW6s oxide sintered compact of 5*10~ 2 (Ohm).cm or 

^Wifc&^&^kfi^cZ&o less by performing the annealing process which 

it describes below. 

[0045] [0045] 

■7=-5^lS -ANNEALING PROCESS 

rcOXgXr fi. ±f2co^^X@ In this process, when the volume resistivity of 

^%hthtcMik%W$efc<£>t$%n the oxide sintered compact obtained in the 

8£tiL$# 5 5X 10' 2 Q •cm?rix.T above-mentioned sintering process is over 

^%Wf&fcs 5*10 -2 (Ohm).cm, it reduces that volume 

&Mju~$~&^h\Z-3:<>X : %:(D{$$il resistivity by reducing said oxide sintered 

®#l^£H£T£-£Ts @ 6*Ji:t~5 compact, it obtains the oxide sintered compact 

ftllfifiL*^%i-5il{k*tt3fe which has the target volume resistivity. 

ft£r#5o — y^^fi, An annealing is carried out to a under vacuum 

P, ^yhy P l^^M7i , )P^(D , )p^ or reducing environment in reactors, such as a 

■CX?£T£fcf23l7c#ffl^Tfc sintering furnace and a hot-press reducing 

firfc>fi5 0 3l7t:#IS^i:Lrfi, furnace. 
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H 2 , CO^co3l7ctt^f As reducing environment, the atmosphere of 

Ar, N 2 ^©^FStt^O# inert gas, such as reducing gas, such as H 2) 

H^W*#ff £>*l5o methane, and CO, Ar, and N 2 , is mentioned. 

[0046] [0046] 

MQTKT^^Vl/^&fto^o'n* As for the annealing temperature in the case of 

(DT^—y^^?mSft200~100 performing an annealing to a under vacuum, 

Ot^&^lX, <fc!9#£L<ra:200 200 - 1000 degrees C is desirable, more 

~700 < C* 3C{£#*L<fi200~ preferably, it is 200 - 700 degrees C, more 

500 < C-Cfe5o 200°C7jcriT: fi-h preferably, it is 200 - 500 degrees C. 

^t^Myvtmt^thir^ 1000t£r If sufficient reduction is not performed if it is less 

&££kj£1£fc^<D4l'i?'?J*Wt than 200 degrees C, but it exceeds 1000 

fk#l*?SV^fiffii&il-fk4feO#^ degrees C, a sublimation of the indium oxide in 

^£2*9. %Rj$<Dir ti£r££<5 0 T a sintered compact or a zincic-acid compound 

]}>^^f^\ftl^ 50Nfffl#*£P will take place, and it will produce a gap of a 

£L<. *lXf±2^ 30^f composition. 

f?Sh M(C$f^L<fi3~20^^^r As for annealing time, 1 to 50 hours is 

&5 0 l^RB^ii^fi+^&STi: desirable, more preferably, it is 2 to 30 hours, 

fl*f?feft/i\ SOB^fHJSrlg&SirSl more preferably, it is 3 to 20 hours. 

$£fi*n?&V\> It is not economical if sufficient reduction is not 

performed if it is less than 1 hour, but it exceeds 

50 hours. 

[0047] [0047] 

^fc> 3§t£#HMT{^T^'— ])> Moreover, as for the annealing temperature in 

if$rftT0Hk y & <DT~— ] J>J?l!iL$Z the case of carrying out an annealing to 

fi200~1000 c C^£F£LC reducing environment, 200 - 1000 degrees C is 

$f^L<fi300~1000 c C. H(c desirable, more preferably, it is 300 - 1000 

#f£L<fi400~ 1000t;-efc5o degrees C, more preferably, it is 400 - 1000 

200°C*fi^fi-h^^3l75^T degrees C. 

t>foir s lOOOT^IsX-S^li^ It is not economical if sufficient reduction is not 

Wt?<CV\ 7— — y^NFRJfi-h performed if it is less than 200 degrees C, but it 

mtmmci-50mmtm^ exceeds 1 000 degrees C. 

C J:*9$f^L<fi2~30^F^, ]£ As for annealing time, 1 to 50 hours is in the 

{c^^L<fi3— 209#P^Trfc5o same manner to the above desirable, more 

±.^<DXo^XT^— VZ/PV/t preferably, it is 2 to 30 hours, more preferably, it 
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ft f±, T=-~ ])>Vmz is 3 to 20 hours. 
Jt^T-^co-fe^M-fe'fb'f 5 0 Compared with annealing before, the color 

blackens the sintered compact after carrying out 
an annealing as mentioned above. 



[00481 

yhTltt, f*aaifitfi:*^5x 10- 2 
}g£L#800Q/D~10kQ/D 



[0048] 

It can obtain the target T1 of this invention 
which it makes into the objective performing the 
raw-material manufacture process and 
formation process which were mentioned 
above, and a sintering process, or by 
performing the above-mentioned annealing 
process as required, after going to the sintering 
process mentioned above. 
Since volume resistivities are 5*1 0" 2 (Ohm).cm 
or less, this target T1 is a thing which abnormal 
discharge is induced or a crack does not 
produce easily, also when it uses as a target at 
the time of performing filming by the 
direct_flowing sputtering method. 
Moreover, said target T1 is a target at which 
sheet resistance can film-make the transparent 
electrically conductive film of 800 
(Ohm)/(SQUARE)-10k(Ohm)/(SQUARE) with 
stability by the sputtering methods, such as the 
direct_flowing sputtering method and a 
high-frequency-sputtering method. 



[0049] 

&t£ % *mW<Djj& II tcovvt 
mm-fho *36BH©#8s II ti. ffi 

*:fc±tf»(Sn)»fb»^ ^ 
V(Ti), JVWMlr), 4yh))9 
MY), ^oA(Cr), vvVn^A 
(Zr), ^7-£A(Hf), 



[0049] 

Next, it demonstrates the method II of this 
invention. 

The method II of this invention, it mentioned 
above, the raw-material manufacture process 
which obtains the mixed oxide of an indium (In) 
oxide and a tin (Sn) oxide, and the oxide about 
at least 1 type of metallic element chosen from 
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(Ta), ^^MCo), \?x-?x(B the group which is made up of titanium (Ti), 

i)^octt>^^^XMn) 75^7^5 iridium (lr), a yttrium (Y), chrome (Cr), the 

m£Vm$l£fatc'Pte<bhlU(D zirconium (Zr), the hafnium (Hf), a tantalum 

^Myc^^^^X(D^it^ot(D (Ta), cobalt (Co), bismuth (Bi), and manganese 

1&&WtfcVB&&Z>mWmUT.U (Mn), the formation process which forms the 

£\ mtiWMWM^&XMhtitc mixed oxide obtained in said raw-material 

l&ik^%:$ i M~tZ)f&M^-%£ manufacture process, the sintering process 

mti&M^WiXMbtitcffcM which sinters the molding acquired by said 

ft^||pt5i^Ii^^ formation process is included. 

[0050] [0050] 

II g^ISlS*e#5 Method II differs from the method I mentioned 

21 ^f§Hfc#J#\ ^l/i/^J* (In) @| above in that the mixed oxide which it obtains in 

ik^k±.tZ(Dffi£tyM j iR£titc / J? a raw-material manufacture process contains 

£K£M@<£>^St5^{£ov^T the tin (Sn) oxide other than an indium (In) 

<DMfcfok<Dl&\zi&(Sn)Wt4kyB oxide and the oxide about at least 1 type of 

$r^A/T?V^S^*CBff3z&Lfc.^ffiI metallic element chosen from the 

k&t£&A*+ Z<D W> above-mentioned group. 

^IHISIXSL f&l&JL^Eio If this point of view is excluded, a raw-material 

JpXSfi^tt^tlSfj^Lfc^^I manufacture process, a formation process, and 

tl^^lcLTtrfctiSo Istc&i a sintering process will each be performed like 

X , frfcJctoofc^ (Sn) the method I mentioned above. 

#j{^oV^T©^wCl"t?fi|^U<Ift Therefore, it demonstrates only the newly 

WU lS5|SHH94xeiC*5lt5flfcO added tin (Sn) oxide in detail here, it omits 

&tibX$\zi$M^M* ^Jj$X@- about the detail of the other point of view in a 

:fe<£tJ^il(cj£CTfr5T:^— !J raw-material manufacture process and a 

^X^(Dp^ffltcov^T{4^ N B& formation process, a sintering process, and the 

-J" So annealing process that it performs as required. 

[0051] [0051] 

#ifc II "CJ2> KS3pm»3jBtiS By Method II, it obtains the mixed oxide which 

V N T±f£Oi^(Sn)il{b^£'^^ contains the above-mentioned tin (Sn) oxide in 

T?V ^S^S-a ^k^Sr#Sfctt"CS? the raw-material manufacture process. 

SS£!l^8fc;fl^£#5tcfc However, in obtaining said mixed oxide, to 

fcoTfi, ^fy^A(In)ijkti everything but the base raw material of the 
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{k«5«f StH«SB« (Sn) »{fc'«50 

^*<5o^ffl-rso ^fe ii teas 

£L<. J:i9$f^L<f499. 9%£t 
±, #{C#£L<fi99. 99%^_h 



oxide about at least 1 type of metallic element 
chosen from the base raw material about an 
indium (In) oxide, and the above-mentioned 
group 

It uses an oxide, a chloride, an inorganic acid 
salt, a hydroxide, etc. about a tin (Sn) as a base 
raw material of said tin (Sn) oxide, it each uses 
these base raw materials a predetermined 
amount every so that the target T2 of the target 
composition may be obtained. 
Also in the method I mentioned above, since it 
is the same, as for the purity of each base raw 
material which it uses in Method II, it is 
desirable that it is 99 % or more, more 
preferably, it is 99.9 % or more, most preferably, 
it is 99.99 % or more. 



[00521 

^^5X10- 2 Q*cmaT©^ 



[0052] 

When the volume resistivity of the oxide 
sintered compact obtained passing through the 
raw-material manufacture process, the 
formation process, and the sintering process is 
over 5*1 0' 2 (Ohm). cm, in the method I 
mentioned above, a volume resistivity can 
obtain the oxide sintered compact of 5*1 0' 2 
(Ohm). cm or less by performing an annealing 
process similarly. 

In Method I, it can perform this annealing 
process similarly. 



[0053] [0053] 

WMMMXU, fiSciIi*5±^ It can obtain the target T2 of this invention 

ffiffiX^k&fTOZ-klcXVsiZtz which it makes into the objective performing a 

fi, ^SpXfl^^Tofc^HCift raw-material manufacture process, a formation 

if(Cj£CT_hf5(£>T— — y>^X process, and a sintering process or by 

^E&ffoZLkicX*) > B&Jkir&jf. performing the above-mentioned annealing 



6/3/2005 



39/62 Copyright (C) 2005 The Thomson Corporation. 



%VR<D$— yYT2&'&Z)^bfi^ process as required, after going to a sintering 

t?#6 0 w©*-£VKT2«:, ffift process. 

Lfc*— ^yhTlil^^jC^ffi Since volume resistivities are 5*10- 2 (Ohm).cm 

£l^#5x 10" 2 Q or less like the target T1 mentioned above, this 

rt/Mb, \MM*s*yWy'!ffe\z. target T2 is a thing which abnormal discharge is 

ckoTKlI£ ; fT9$K<£'^— V-yhb induced or a crack does not produce easily, also 

Ltffi^fcl-a-tl)lf&i^ when it uses as a target at the time of 

fi3&$ftfc«JgWx#£Cfc»JU£< performing filming by the direct_flowing 
h^(DXfo& 0 £fc> Stt*— sputtering method. 

KT2{2, hS^L^800Q/D Moreover, said target T2 is a target at which 

~10kQ/n(D]g^a^1i;Jii£rillC sheet resistance can film-make the transparent 

ffiX/<-y#})yyfe J $>?lfiffl$.XsS electrically conductive film of 800 

*y*})y-7'm^<DXs<«/?y>y*fe (Ohm)/(SQUARE)-10k(Ohm)/(SQUARE) with 

K3:oX9i1£\*X9LMIt'1r&Z.kifi stability by the sputtering methods, such as the 

BHfefcP—y-ybXIb&o direct_flowing sputtering method and a 

high-frequency-sputtering method. 

[0054] [0054] 

[%mm\ [EXAMPLES] 

EAT\ ^^MOHJfe^OJcov^-C Hereafter, it demonstrates the Example of this 

Wffi-f^ invention. 

mmmi] [example 1] 

(1) W&omU (1) MANUFACTURE OF RAW MATERIAL 

^.l(C7Fi"«fc5l£ % fc£l§:99. 8% As shown in Table 1, it puts these into the pot 

(DMit-^f^i^^-^ (In 2 03) made from a polyimide with ethanol and an 

1 Mm)268g<t^gg9 alumina ball, using 268g (average particle 

9. 5%©M6{k^V(Ti0 2 )*&* diameter of 1 micrometer) of indium-oxide 

(TO&Sljtim)32g££3Ui!0|sf (ln 2 0 3 ) powders of 99.8% of purity, and 32g 

£:L"TfflV\ Ztiib&^'y' /—frio (average particle diameter of 1 micrometer) of 

iOvT/l'^sJ?— A'k&lfctfV'CS. titanium-oxide (Ti0 2 ) powders of 99.5% of purity 

K®J*ivy RcAtU iSM^— /V^/V as a base raw material, it mixed with the 

■C2B*|B»^Lfc. #k*Lfc*S£ epicyclic ball mill for 2 hours. 

*&*tr^#ffl^ I K lOOO^CT? After carrying out the calcination of the obtained 

5B#HfHK:^Lfc#, #£>*tf;:$5J$; mixed-powder at 1000 degrees C among air 
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atmosphere for 5 hours, it puts the obtained 
baking products into the pot made from a 
polyimide with ethanol and an alumina ball 
again, the epicyclic ball mill pulverized for 2 
hours. 

It adds water and the polyvinyl alcohol to the 
powder obtained as mentioned above, after 
mixing, it granulates by a spray dryer, it 
obtained the mixed oxide with an average 
particle diameter of 10 micrometer which is 
made up of an indium oxide and a titanium 
oxide. 



[0055] 

(2)« 

Okg/cm 2 <Dj±J]X^mi&l&Z 

X, M4. J?$5. 3m 

tc 0 



[0055] 

(2) FORMING 

It puts the above-mentioned mixed-oxide 
powder into a metallic mould, after a 
metallic-mould press-molding machine 
performs preforming by the pressure of 
100kg/cm 2 , it carnes out compression by the 
pressure of 4t/cm 2 by a cold isostatic press 
molding machine, it acquired the diameter of 
4.1 inches, and the molding which presents the 
disk shape of thickness 5.3 mm. 



[0056] 

(3)«Bfc 

Q^nmn* i5oovxmm% 
mmM^ff^x^o^^u^ 

-^VbTl©lo)£#fc 0 ±M<D 



[0056] 

(3) SINTERING 

It puts the above-mentioned molding into a 
sintering furnace, it carries out normal-pressure 
sintering at 1500 degrees C among air 
atmosphere for 4 hours, it obtained the oxide 
sintered compact. 

Next, it performs a surface polishing of this 
oxide sintered compact, and let that size be the 
diameter of 4 inches, and thickness 5 mm, the 
target which is made up of an oxide sintered 
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^— /?V]^tb20mm X 40mm X 

($0 SJcDSPS - 1 500 VR£J1 V > 

(In) <£>J^itIn/ (In+T 
i) & <£t>*^^(Ti) (DjgC^-itTi 
/(In+Ti)£j£#)fc 0 



compact which it makes into the objective by 
this (relative-density 95%;) 
It obtained one of the targets T1 . 
It cuts out a 20 mm * 40 mm * 5 mm test piece 
from the above-mentioned target, it measured 
the volume resistivity by the four probe method. 
Moreover, it conducted that component 
analyses using this test piece by the ICP 
analysis (inductively-coupled-plasma emission 
spectral analysis) using SPS-1500VR made 
from a Seiko Instruments Inc., and required for 
atomic-ratio ln/(ln+Ti) of an indium (In), and 
atomic-ratio Ti/(ln+Ti) of titanium (Ti) based on 
this result. 

These results are shown in Table 2. 



[0057] 

(4) ^— ^Vh©#ifri$®& 

±ts ( i ) ~ o) t mm w& 
m 2 (D^i^-^mmioommn 



[0057] 

(4) LIFE TEST OF TARGET 
It produces the target which is made up of a 
diameter of 4 inches, and an oxide sintered 
compact which presents the disk shape of 
thickness 5 mm like said (1)-(3), it performed 
direct_flowing magnetron sputtering using this 
target on condition of target impression 
electric-power 5W7cm 2 for continuous 100 
hours, and observed the existence of induction 
of the abnormal discharge in during this period, 
and the existence of the crack of a target. 
At this time, it used the indium metal as a 
bonding material using the copper thing as a 
backing plate of a target. 
In addition, it observed the existence of 
induction of abnormal discharge by 
visual-observation from the view port of a 
chamber. 

Moreover, the existence of the crack of a target 
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izp— #Vh£rll3&#l3itL* MS carries out the visual inspection of the target 
^li^lf^&ft&^ofcSMH:: immediately after that, when abnormal 
yVh&r @ discharge is induced, when abnormal discharge 
$?:1EL-T, WMi'^h^tLtCo ^ is not induced, it carries out the visual 
fcb<Dl&W:$:%:3lZ-7jk-$- 0 inspection of the target after a life test, it shall 

check. 

These results are shown in Table 3. 



[0058] 

?K£<0, 5cm m) X 5cm (^) X 
1mm (J¥£) ©^#$©i7/^U 

#9* (=L--y?#:m<n # 705 

9) ±(dgI?15nm?)jgPj^mfll 



[0058] 

(5) FILMING OF TRANSPARENT 
ELECTRICALLY CONDUCTIVE FILM 
It produces the target (one of the targets T1) 
which is made up of a diameter of 4 inches, and 
an oxide sintered compact which presents the 
disk shape of thickness 5 mm like said (1)-(3), it 
film-made the transparent electrically 
conductive film of 15 nm of film thickness by the 
direct_flowing magnetron sputtering of the 
following conditions using this target on the 5 
cm (length) * 5 cm (width) * 1 mm (thickness) 
alkali free glass (Corning Incorporated 7059 
[ #]) of a size. 



[0059] 

^y^yy^mm. :HS 



HSM552 (made by 



[0059] 

Sputtering apparatus 
Shimadzu Corp.) 

Target size : The diameter of 4 inches, 

thickness 5 mm 
Discharge form 
Direct_flowing magnetron 



0. 2A 
lO^Pa 



: Discharging current : 0.2A 

Background pressure 5*10" 4 Pa 

:5X Introductory gas (atmosphere gas): 97-vol% 
Ar+3-vol% 0 2 mixed gas 



2»A#* (#H^#;*.) : 97 Gas flow rate 



:10SCCM 
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vol%Ar+3vol%0 2 W&iJ* 
OSCCM 



X lO" 1 Pa 

ft 

lO- 1 Pa 



: 2 Pre sputter pressure 2*1 0' 1 Pa 

Pre sputter time : 5 minutes 

:5 Sputtering pressure 2*10" 1 Pa 
Sputtering time : 10 seconds 

:2X 



X/WJl/ym?8 :10 



Substrate temperature 
temperature 



room 



[00601 

KTAK3030£JB^;fctt#H5fcte 

fc*3Vvfl30 , C, 4OOmm<D0k 
S'-hififfiRfcMitR/Ro 



[0060] 

It required for the sheet resistance and specific 
resistance about the transparent electrically 
conductive film obtained on condition of the 
above-mentioned. 

It writes together these results to Table 3. 
In addition, it measures the film thickness of a 
transparent electrically conductive film with the 
stylus method using DEKTAK3030 made from 
Sulon, it measures the sheet resistance by the 
four probe method using Loresta FP by 
Mitsubishi Petrochemical Co., Ltd., it computed 
the specific resistance by multiplying film 
thickness to sheet resistance. 
Furthermore, about the above-mentioned 
transparent electrically conductive film, it 
performed the heat test of the conditions of for 
400 hours at 130 degrees C into atmospheric 
air, and required value R/R 0 of sheet 
resistance R after the test with respect to sheet 
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resistance R 0 before a test. 

It writes together this result to Table 3. 



[0061] [0061] 

Hffi^j2~^JS^Jl4 Example 2- Example 14 

^WMkLX^iliZ7F-th(D%:%\ Except having used what is shown in Table 1 as 

V^7tJ^^{iHM^!Jl (1) ~ (3) t a base raw material, it performed manufacture 

l^^f£LTIf^©p|§Sk $Mio£ of a raw material, forming, and sintering like 

tWftJlSSrfToT* ^liE^Jfetc S Example 1 (1)-(3), and obtained a total (one of 

ffib^&^ik^W^fcfrbtzZ)? the targets T1) of every two targets which are 

— ffyY(#—ffyYTl<Dli) £ made up of an oxide sintered compact which it 

f+2$[-f o#?t 0 ©^fih(D^~ makes into the objective for every Example. 

^VhdoVMT, H2&#J#(C2#C DOUBLE-CIRCLE 

ffyhoh(D— ^^rffiV^T About these targets, it conducts a measurement 

-fr^fr^ffiK^^PJ^joit^ia and component analyses of the volume 

^^WSr^^^ltP^fcLT^ff resistivity like Example 1 using one side of the 

V\ ^^(DZ—tfyY&fiW^X^ targets of two sheets for every Example, it 

(D0^^^i6XXl^^^—^fyh performs filming of the transparent electrically 

^ffl^TtD^f^^llfli (D%B:$: conductive film using the life test and said target 

H^Jl(4)^cf4(5)ir[pl#(cL like Example 1 (4) or (5) using the target of 

TtrV\ JO^. &y&ty\^^L^\z. another side, furthermore, about each 

^^Xn^MMlX^tct^lZ transparent electrically conductive film, it 

^ @ £^^$Jl£[^#t^LT^& searched for the same item as having required 

±0 Ztib<D%£%:&&2itftt±&3 in Example 1 like Example 1. 

Cl7Fi~ 0 These results are shown in Table 2 or 3. 

[0062] [0062] 

HM#J15 Example 15 

fa^^V^^Mb^zfU— K^Mr Except having each excluded a calcination and 

— XtD^J&t&M&^tfc^ti^^^ pulverization treatment, and the granulation in a 

TcwtW^f4mS^Jl(l) "^(3)k spray dryer, it performed manufacture of a raw 

\$^\zlsXWM(OMMi. ffcftZioi: material, forming, and sintering like Example 1 

OW^^toT, S fok-tzmt (1)-(3), and obtained a total (one of the targets 

^^ffifcfrbft&P—yybi?— T1) of two targets which are made up of an 

^VhTlcDlo) £:f+2#:#/to r oxide sintered compact which it makes into the 
thh<D$— sfyh<Doh<D— objective. 
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\/^X^<Dfc^^fa^(DM1Eio£ It conducted a measurement and component 

t/Jlfijc^^ff^r^iS^Jlirl^^^U analyses of the volume resistivity like Example 

T^tV\ ttLjj(D?— y^h^r^V^ 1 using one side of these targets, performed 

X^(D0ifrj&%k)o£X$)%^#-- filming of the transparent electrically conductive 

?yh%m^X(Dm®i^M<DWk film using the life test and said target like 

M£^2i^l(4)£/cf2(5)<b[R] Example 1 (4) or (5) using the target of another 

^^LT^tV^. jgf^ MVft^MB: side, and searched for the same item as having 

iC^^XitM^UX^^tct^l required in Example 1 like Example 1 about the 

C*I @ IfMMtyllb [pJliklLT^ transparent electrically conductive film further, 

fefco mt>(^)^^:^^2^/c:fi These results are shown in Table 2 or 3. 

[0063] [0063] 

Hffi#iJl6 Example 16 

ft|pfiS^rl200 c C(tL7tJW^fi Except having made sintering temperature into 

(1) ~ (3) i:lRl#fc:LT 1200 degrees C, it performed manufacture of a 

WM&^M, fi5c^fcJ:t>*^^^ raw material, forming, and sintering like 

ft\*^,')&W&£bfcMQ i M%P% Example 1 (1)-(3), and by heat-processing at 

fflV^TES^SO'CT^B^f!: 950 degrees C among a vacuum for 2 hours 

t&M^&^blcMT^— U^^&r using a vacuum sintering furnace further after 

tToT. Bffib^&Mikyo^Wfc sintering, it performed the annealing and 

ffyY(#—ffyYTl obtained a total (one of the targets T1) of two 

©lo) £ff2$C#fc 0 Z.tib<D# targets which are made up of an oxide sintered 

— ffyh<Dot>(D— ^^rffiV^T-f: compact which it makes into the objective. 

(Dfo^feffi^CDMfe&XXflf&ffc It conducted a measurement and component 

^W£^2ife$Jl£[^#(3:LTtT analyses of the volume resistivity like Example 

V\ $Ljj<D?—sfyb$:R^/>X : t 1 using one side of these targets, performed 

(DWfa^mkio XXI^ WcZ—tfyY filming of the transparent electrically conductive 

%m^X(DW^W&z(D%Wk film using the life test and said target like 

HSMfll (4)£fcr±"(5) <b|p]i|{CL Example 1 (4) or (5) using the target of another 

"CfirV\ 1L^> S^^IIIBilf^o^ side, and searched for the same item as having 

xnMMffllX&ftfctmZtKn required in Example 1 like Example 1 about the 

£^J£$Jl<t[^#(£bT^&/t 0 transparent electrically conductive film further. 

^fob<Dffi$k&M2l£fcfe^3\c These results are shown in Table 2 or 3. 
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[0064] [0064] 

^Mffln Example 17 

^HCT^-fXo^. $iS99. 8% Be shown in Table 1, indium oxide of 99.8% of 

<DMiMyi/$J*(ln 2 03)mm purity 

(¥-&>%L&l n m) 250gt#fig9 (ln 2 0 3 ) Powder 

9. 5%©S^fc^>'(Ti02)^fc (Average particle diameter of 1 micrometer) 20g 

(^j$j^@l /zm )20gi:MS99. (average particle diameter of 1 micrometer) of 

5%(D^{f^(Sn0 2 )^*(¥*$J titanium-oxide (Ti0 2 ) powders of 250g and 

$L&1 \x m) 30g<b£l!f J^<bLT 99.5% of purity, the tin-oxide (Sn0 2 ) powder of 

^\HHtmMMl(l)^(3)t 99.5%of purity 

ffi^icLXWM&^M. f&J&ioX (Average particle diameter of 1 micrometer) 

t/||p^Tot N g tflk't&^ik Using 30g as a base raw material, others 
^^^fcfrhte&Z— performed manufacture of a raw material, 

y^hT2(Dlo)$rff2tfc#fc 0 - forming, and sintering like Example 1 (1)-(3), 

fob<D#—sfyb<Dyh(D--jj$:ffl and obtained a total (one of the targets T2) of 

\s^Xi<Df$^^tt^(DM'fi£io£. two targets which are made up of an oxide 

X$%Rf$ftffi&^M$llt\p\^c 1 L, sintered compact which it makes into the 

-Cfrv\ ttLjj<D?— yVh£/B^ objective. 

T^<D#i%^i£:&<J;U^|£^~ It conducted a measurement and component 

^yY&^^X<DMW^W$:<D% analyses of the volume resistivity like Example 

HSrHJS^Jl (4) l£fclt (5) tWl 1 using one side of these targets, performed 

H£fcLTfr</\ SL(^> jSK^fllBl filming of the transparent electrically conductive 

tz^^Xfe^MWlXMtctWl film using the life test and said target like 

U^I S Z^Wlltm^^LX^L Example 1 (4) or (5) using the target of another 

tf)tc 0 ^titb(Dl& %k&^i2*£tcl'± side, and searched for the same item as having 

^3lC7jk-t 0 required in Example 1 like Example 1 about the 

transparent electrically conductive film further. 

These results are shown in Table 2 or 3. 

[0065] [0065] 

itt£#!Jl Comparative Example 1 

^Uc^i-£?ic^ik4yi?tyJ*(l As shown in Table 1, using that whose purity is 

n 2 O 3 )^*i:LT^^^90. 5% 90.5% as an indium-oxide (ln 2 0 3 ) powder, 

cDt>(£>£rfflV\ ftilfiHi&^Jl (1) others performed manufacture of a raw 

— (3) tW\^K\^X^Pr<DMM, material, forming, and sintering like Example 1 

J&B isXtJ^^n^X, Wtit (1)-(3), and obtained a total of two targets which 
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^^^fofrht£&&^tfyY$: : ^2 are made up of an oxide sintered compact. 

tfc#fc 0 ZLtib<D&~ ffiyhOoh When a measurement and component analyses 

(D— ^^ffl^T^Offc^fjg^i^ of the volume resistivity were conducted like 

©jRI^*5J:t5i|ft^5Mff Sr^lftW Example 1 using one side of these targets, the 

li:[p]#(cLT^To7t^w5^ ^2 volume resistivity was a thing besides the 

{£^-f~J;5(£ffcf]t}g^^#^^ limited range of this invention as shown in Table 

fcm&fc^<DMl£W%;i5£m& The measurement_result and 

J5£^W^^£i§2{C7F^ 0 ^fc. component-analyses result of a volume 

ti&)o<D$— ffyh%:Ri\/^X^;(D0 resistivity are shown in Table 2. 

^Vh£rffi Moreover, it performed filming of the 

V^T^O^P^^^M^SSl^rll^ transparent electrically conductive film using the 

001 {4)$fct±(5)b^lUl£L>X?f life test and said target like Example 1 (4) or (5) 

V\ SK^HBi^ov^Tfi^JS using the target of another side, and searched 

ffllX>kfctcb^X!s^\=i&MM$l for the same item as having required in 

ItWl^KLXtk&tCo wtUQ©£§ Example 1 like Example 1 about the transparent 

^&M31tC7F~j~ 0 electrically conductive film. 

These results are shown in Table 3. 

[0066] [0066] 

tb|£#ij2 Comparative Example 2 

^|p^^?:800 c Ci:U7tW^fi Except having made sintering temperature into 

MMWl (1) ~~ (3) kWlffiizVX 800 degrees C, it performed manufacture of a 

f$Mio3:Xf , $£%p%: raw material, forming, and sintering like 

^ToT. Wtfctollfef&fcfrtbteZfi Example 1 (1)-(3), and obtained a total of two 

— VhSrff- 2tfc#fc 0 ZLtib<D? targets which are made up of an oxide sintered 

— tfyY<D?1b<D— jS&J&V^X*: compact. 

O^^S^^coSU^jockt/^a^c When a measurement and component analyses 

ftffi&'^Mtyllk^^clsXjj'? of the volume resistivity were conducted like 

fckZZ>^ ±iB©«fc5{£LT#fc£ r Example 1 using one side of these targets, 

— ^yhfi^©ffi^B££j&*75% since the relative density was as low as 75% 

{^^mt^^bfrh, M2\z (refer to Table 2), the volume resistivity of the 

^^<£5 t^ffclmSK^^^^^J target obtained as mentioned above was a thing 

OPS^|Q|S^(Z)t>(D"Cfeofc 0 ft besides the limited range of this invention as 

aSK*©fflJ©fe**J it5»ric shown in Table 2. 

ft%r%p%k&^:2\z.7Fir 0 ^fc. ffil The measurementjresult and 
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j5<D$— y^h^rfflV^T-tro^Mfr component-analyses result of a volume 

WRiSil^aSE^— ^yhSrffiV^ resistivity are shown in Table 2. 

■COaM^SJRoKfltSrlllSW Moreover, it performed filming of the 

1 (4) $.tcti (5) kfplWzlsXfr transparent electrically conductive film using the 

V\ jSW*SWlCov>Tf±^ifc life test and said target like Example 1 (4) or (5) 

$ll^3k&tckfflZT£B$:-£'%L$\ using the target of another side, and searched 

lkWlffizLT&lbtCo ^XihcoW for the same item as having required in 

^£r^3{£7Fi- 0 Example 1 like Example 1 about the transparent 

electrically conductive film. 

These results are shown in Table 3. 

[0067] [0067] 

it;$£#ij3 Comparative Example 3 

&l\Z&1 m £5\Z&{k>(>&&Ml It sets the amount of the indium-oxide (ln 2 0 3 ) 

n 2 0 3 ) ^^c7)^^4^r298g<tL, powder used to 298g as shown in Table 1 , and it 

^oJftf^(Ti0 2 )©*(7) sets the amount of the titanium-oxide (Ti0 2 ) 

4£fflit£;2g£L. fdlfiH^^Jl powder used to 2g, others performed 

(1)~ (3) b^^zlsXf&$[(DfM manufacture of a raw material, forming, and 

SL ^fciOllS^Tot, 8ft sintering like Example 1 (1)-(3), and obtained a 

ffcfe^Sqffc^k&S:?— ffyhi: total of two targets which are made up of an 

ft2#:#7t 0 ^tlh<D&~ ?yY<D oxide sintered compact. 

ohCD— ^"^^V^T-frcD^^g^L When a measurement and component analyses 

^©SJ3£*>«t'CJ c jBfife^*fSrlli6 of the volume resistivity were conducted like 

ffillbWl^fclsXftofcb^'D, S Example 1 using one side of these targets, as 

2{d7F"f ±51^ ±.fZ(D£oiCL,X shown in Table 2, the atomic ratio of a volume 

^Miftllj&^L^feJ; resistivity and titanium (Ti) of both the targets 

lf^#>(Ti)<DW>^lkfc&ltZ#. obtained as mentioned above was a thing 

^f^©PJI£^IS^©fc©"t?fco besides the limited range of this invention. 

tz 0 4$fR£ft$0fflJt&£&J: The measurement_result and 

lP$S.&jfr%r1&$k$:^2l£7jk~$~ 0 £ component-analyses result of a volume 

tc, ftLficDf—ffyh&Hi^XZ resistivity are shown in Table 2. 

©#^ftR*5«trJ t SSE^— PvY Moreover, it performed filming of the 

%J$\i^X<DlfeWMW$:<OW£& transparent electrically conductive film using the 

«Wl(4)*fctt(5)i:lRl«fcL life test and said target like Example 1 (4)or(5) 

TtTV\ ^PJ^llfllKlo^Tfi using the target of another side, and searched 

|lT?3&&fd<bl^C^@£rH for the same item as having required in 
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M$llk\§lffi\£LX>$l£>tc 0 ZJtih Example 1 like Example 1 about the transparent 

tD^^^3}C^-f 0 electrically conductive film. 

These results are shown in Table 3. 

[0068] [0068] 

J£i£#ij4 Comparative Example 4 

MlK^ir£o\cM{k^l/i/tyJ>>(l It sets the amount of the indium-oxide (ln 2 0 3 ) 

n 2 0 3 )^^O^fflit£l91g£U powder used to 191g as shown in Table 1, and it 

^o. m\U~$XTi0 2 )ffi3K(D sets the amount of the titanium-oxide (Ti0 2 ) 

^ffii^l09gdrU 4&\tM1fcty\l powder used to 109g, others performed 

(l)^(3)hW\^\^XWM<DM manufacture of a raw material, forming, and 

SSL fiScMfc±r;i^Tot, & sintering like Example 1 (1)-(3), and obtained a 

it^oW^^t^f^^—^fyY^: total of two targets which are made up of an 

tf2ft#fc 0 ^tih(D?~ fyY<D oxide sintered compact 

ohcD—jj&Fftis^X^iDfcjMt&jji When a measurement and component analyses 

^<DB\fe&£tfmj&ft%T%:MM of the volume resistivity were conducted like 

^Jltl^^fcLTfi'ofc^^ IS Example 1 using one side of these targets, as- 

2iC7jk^XoK^ _bfS^0J:5^L"C shown in Table 2, the atomic ratio of titanium 

j%tc?— ^VMi^-^CTi) (Ti) of the target obtained as mentioned above 

^■tb35^55^oRR^jSH^©fc was a thing besides the limited range of this 

©"Cfcofco frflfiJi^oSBjt invention. 

l§^:joJ:t^|a^c^ ; K : ^p^:^r^2 The measurement jresult and 

f£7Fi" 0 £fc % fth,^©^— &yb& component-analyses result of a volume 

m^XZ<Dm<fofHWl$5£TF%& resistivity are shown in Table 2. 

^^yMrfflV^oSSltl Moreover, it performed filming of the 

^^H^r^JS^Jl (4) ^7tfi (5) transparent electrically conductive film using the 

bm&l£LXff\*\ SWitll: life test and said target like Example 1 (4) or (5) 

<>\/^Xli^M$llX>k£>fcbWlXl, using the target of another side, and searched 

^B&MMffllt\p\^£LX>ktf) for the same item as having required in 

fc 0 ^%hh(D%£^:%:^3!<z.7F-t 0 Example 1 like Example 1 about the transparent 

electrically conductive film. 

These results are shown in Table 3. 

[0069] [0069] 

[^1] [TABLE 1] 
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Table 1 
(by column) 
Example 1 
Example 2 
Example 3 
Example 4 
Example 5 
Example 6 
Example 7 
Example 8 
Example 9 
Example 10 
Example 11 
Example 12 
Example 13 
Example 14 
Example 15 
Example 16 



6/3/2005 



51/62 Copyright (C) 2005 The Thomson Corporation. 



Example 17 

Comparative Example 1 
Comparative Example 2 
Comparative Example 3 



Base raw material 
Indium-oxide powder 
The amount used (g) 
Purity (%) 
Tin-oxide powder 
The amount used (g) 
Purity (%) 

The oxide powder of a metallic element 
Kind 

The amount used (g) 
Purity (%) 

A calcination and pulverization treatment 

Present 

Present 

Present 

Present 

Present 

Present 

Present 

Present 

Present 

Present 

Present 

Present 

Present 

Present 

Present 

Nothing 

Present 

Present 

Present 
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Present 

Present 

Granulation 

Present 

Present 

Present 

Present 

Present 

Present 

Present 

Present 

Present 

Present 

Present 

Present 

Present 

Present 

Present 

Nothing 

Present 

Present 

Present 

Present 

Present 

Sintering temperature (degree C) 
Annealing temperature (degree C) 



[0070] [0070] 



[TABLE 2] 
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Table 2 



(by column) 
Example 1 
Example 2 
Example 3 
Example 4 
Example 5 
Example 6 
Example 7 
Example 8 
Example 9 
Example 10 
Example 11 
Example 12 
Example 13 
Example 14 
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Example 15 
Example 16 
Example 17 

Comparative Example 1 
Comparative Example 2 
Comparative Example 3 

Composition (at%) 
Relative-density (%) 
Volume resistivity (ohm-cm) 



[0071] 



[0071] 



I3E3] 



[TABLE 3] 



* - f v Y 


a en 9 a & • 


m * k a n 


(ka/n) 


m m 

(nm) 


Jt * fit 
(£2 • cm) 


R/Ro 
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1. 1 


Sb 


&b 


0. 6 


13 


1. 0X10" 


1. 1 
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2. 6 
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Table 3 
(by column) 
Example 1 
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Example 2 
Example 3 
Example 4 
Example 5 
Example 6 
Example 7 
Example 8 
Example 9 
Example 10 
Example 11 
Example 12 
Example 13 
Example 14 
Example 15 
Example 16 
Example 17 

Comparative Example 1 
Comparative Example 2 
Comparative Example 3 

Target 

The life-test effect 

Induction of abnormal discharge 

Nothing 

Nothing 

Nothing 

Nothing 

Nothing 

Nothing 

Nothing 

Nothing 

Nothing 

Nothing 

Nothing 

Nothing 

Nothing 
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Nothing 
Nothing 
Nothing 
Nothing 

It is in 18 hours. 

DC discharge impossibility 

It is in 50 hours. 

Nothing 

The crack of a target 

Nothing 

Nothing 

Nothing 

Nothing 

Nothing 

Nothing 

Nothing 

Nothing 

Nothing 

Nothing 

Nothing 

Nothing 

Nothing 

Nothing 

Nothing 

Nothing 

Nothing 

It is in 18 hours. 

DC discharge impossibility 

It is in 50 hours. 

Nothing 

Transparent electrically conductive film 
Sheet resistance (Kohm/D) 
Film thickness (nm) 
Specific resistance (ohm-cm) 
Resistance variation-rate R / R0 
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[0072] [0072] 

M3ltC7jkLfc£oK^ *M As shown in Table 3, even when the target of 

i£$J17TM^MLfc#^~ tfyb each target produced in Example 1- Example 

iff^^^^hn^^/N^^yy 17 js carried out for film-making a transparent 

y^Z^XWRMW^MBrtZ) electrically conductive film and it uses by 

tz#><D$— sfyhLXRi V^fc^^a direct_flowing magnetron sputtering, it is the 

~C£k ^l^l&MtDM^^P^^y thing which can cause neither induction of 

hco#JtL ; Sr^awU}c:<v^cO"i?fc abnormal discharge, nor the crack of a target 

3 0 Z3nli % &?-^yb(Df$mm easily. 

K^^O. 8X 10" 2 ~3. 9X 10" 2 This is from the volume resistivity of each target 

Q*cmb^(i&2^M)frt>Xh being as low as 0.8*1 0 _2 -3.9*10" 2 (Ohm).cm 

5 0 (referring to Table 2). 

[0073] [0073] 

l£fc^ ^SS^Jl~^^^"Jl7T: > M Moreover, each transparent electrically 

W^tc^rW^MWB:^ ^3Cl7F conductive film film-made in Example 1- 

LfCck^^itiSK^l. 0X 10' 3 ~ Example 17 has a specific resistance as high as 

9. 4X 10" 3 Q •cmtil<, ^(Di/ 1.0*10" 3 -9.4*10' 3 (Ohm).cm, as shown in Table 

— Mg^itO. 8kQ/D — 8. 2k 3, and the sheet resistance is also as high as 

Q/DtM^\ ^<D£?fj:m^&) 0.8k(Ohm)/(SQUARE)-8.2k(Ohm)/(SQUARE). 

^'&&^^&^M$\l^'M1fifo$ll Each transparent electrically conductive film of 

7©4^M^SI£H. ffiKSE'ffc Example 1- Example 17 which has such an 

^R/R 0 fcl- 1~1. 3kiSk\<^ electrical property is suitable as the 

(i£3#.H8) li:^^ot % A2J transparent-electrode film for obtaining the 

ffi-S^fpI-tLfcT^n^^co^^ analog-type touch panel which combined with 

^;<%A'%%&1tlb<Dii5fflW& resistance variation-rate R/R 0 1.1-1.3 and a low 

M^/cfi^cD^^f^tLT^ii^ (refer to Table 3) thing, and input accuracy 

h<DX&&o improved, or its material. 

[0074] [0074] 

— 25\ ^3{^Lfcck9(^ fcbtfc^J On the other hand, as shown in Table 3, when it 

liS£Tflfc1&M3'€W?9&L1tfr# uses as a target for directjlowing magnetron 

—ffybti* WM^P^bvls^s* sputtering, after performing a sputtering for 
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yPV^JfRltDp'—sfyhklsXRi continuous 18 hours or, and 50 hours, induction 

V^7t^^(cf4ig^l8B#^^fefi of abnormal discharge and the crack of a target 

50^r^^^<y^ ] J>^^7 ofcM. happen, and it cannot bear each target 

fc^l%1&^(DWI$£$o£Xf?--t? produced in Comparative Example 1 and 

yhtDplivfcf&^s Jktt$fzl<DM Comparative Example 3 at prolonged filming. 

^(cfilf^L^ix^V\ L7t^o Therefore, when film-making a transparent 

T\ ^fch(D?~sfyY$:^^tzM electrically conductive film by the direct_flowing 

M^^^hv^^s^yPVl/^ltZX magnetron sputtering using these targets, it will 

otSKiil^ItSf^ be necessary to exchange targets frequently 

(vifi, ^— y^h^M^(C5^^i^ and is inefficient on production. 

[0075] [0075] 

lfcttWi*5«tlJ c lfctSEW3"T?f^RL That induction of abnormal discharge and the 

tz&&**-*t 'yY&^^ttWM^l? crack of a target happen in the direct_flowing 

^Ynz/TsS^y&yzsJffcio^X^k magnetron sputtering using each target 

1$WtM<DW§?&$o&X$#'--V £ yh<D produced in Comparative Example 1 and 

#Jttd5|B^.5©f4 x ^tih(D&— Comparative Example 3 originates in the 

^yY(DW^W^^'h^20. 0X10 volume resistivity of these targets being as high 

- 2 Q-cm£7U27. 3xi0 _2 Q-cm as 20.0M0' 2 (Ohm).cm, or 7.3*10" 2 (Ohm).cm. 

£i6^^<t(£jHHLTV^5 0 -tL And the thing with a as high volume resistivity of 

t\ lk&$llXi^MVfc&~ ffyh the target produced in Comparative Example 1 

<Ofoffi&W£$ l 20. 0 x 10" 2 Q • as 20.0*10" 2 (Ohm).cm is imagined to be a thing 

cmiri^V^cofi, ^J^-tLTfflV^ resulting from the purity of the indium-oxide 

tcMik^>i/tyJ±(In 2 O3)1&Mc0 (ln 2 0 3 ) powder used as a base raw material 

frfij£#90. 5%H£V VltfclilB being as low as 90.5%, the thing with a as high 

LTV > 5t>©£#i^£*K it$fc#!j3 volume resistivity of the target produced in 

Vjfe9£Lit#^y*yh<Dfc&fe$i Comparative Example 3 as 7.3*10~ 2 (Ohm).cm 

^&7. 3X10" 2 Q*cm(tffiV^(Z) is imagined to be that to which the atomic ratio 

tZs ^^^(Ti) (DBR^-ttfcl. 2 of titanium (Ti) originates in 1.2 being at% and it 

at%£ffi*>ofcr£f;ifiBL"CV* having been low. 

[0076] [0076] 

tt^^!J2"Cf^^L^:^— *f Moreover, the volume resistivity was as 
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3*ttfMlffi£L*3& s 61. 3X 10' 2 extremely high as 61.3*10" 2 (Ohm).cm, and, as 

Q -cmb^tf)XM<, DCjjScll-?: for the target produced in Comparative Example 

©k©#&wkfo&>ofc 0 i£$£$]2 2, the DC discharge itself did not take place. 

^fct&Ltc#~-ff*yh<DfcW&ffi Since sintering temperature was as low as 800 

^£361. 3X 10' 2 Q -cmtiwil^ degrees C, the thing with a as high volume 

fi. &SEi&i£#800 , C b&fritc resistivity of the target produced in Comparative 

r^e>-tOft*M6tf #75%i:V^ Example 2 as 61. 3*1 0" 2 (Ohm).cm is imagined 

9iSvMit(^^^o7tr<t}c:i3(aL to be a thing resulting from the relative density 

TV ^hObflk^&fri&o having remained in the low value of 75%. 

[0077] [0077] 

it^^HXi^Ml^fc^—^yhii The target produced in Comparative Example 4 

foffi&SfL^ffiO. 2xio* 2 Q-cm has a volume resistivity as low as 0.2*10" 2 

H£<* vtLijlt~v4f ^hvl/zs^y?}) (Ohm).cm, and even when it uses as a target of 

>Jf<D&— ^fyhbLrX^l/^tc^^- direct_flowing magnetron sputtering, it is a thing 

Xh=&1%&W.<£>W$&3°&X$#'-- with which induction of abnormal discharge and 

^^h^§'JtL^Sa^ ( 9(c<V^c7)T the crack of a target do not happen easily. 

fo<5#^ Z.<D$~ Vyh^F^^^fcb However, the specific resistance of the 

^(^#?>tbSSK^®M©J±;Jg: transparent electrically conductive film obtained 

feifiO. 6xlO" 3 Q-cm£{£V\ L when this target is used is as low as 0.6*10" 3 

tcfcoX^s— M&Sl^800Q/ (Ohm).cm. 

□ W±©SK^^^Sr#SfcJ?>. Therefore, in order for sheet resistance to 

(cfi-?:©^ffSr8nmWT{^i"5 obtain the transparent electrically conductive 

ie&SiS*9,r.©J:5^JiV^|Rr± film more than 800 (Ohm)/(SQUARE), it is 

ftJbtflt3S©JKSrJBiL<CV^& % ^1 necessary to set the film thickness to 8 nm or 

fflW-CfcV^ ^3fc^Ut less. 

JS^lSEH^R/Ro ©Wrt^Wb Thus, a thin film is not practical in order not to 

#*&«£5f£* ^^S§^^®^filt escape from the region of the insular structure. 

BttOi£v^"Xrfo*9. ZL<Dj&frb Moreover, said transparent electrically 

fcHffi#J~C&*/\, conductive film is a heat-resistant low film 

clearly from the value of resistance 
variation-rate R/R 0 shown in Table 3. 
It is not practical from this point of view. 

[0078] [0078] 
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XMOIV1SOIM 



[%W(D$)%z] [ADVANTAGE OF THE INVENTION] 

^±tfeKL/cJ;9(^^ ^:^^}3ick As explained above, according to this invention, 

tlti's— bUtfifrfflite.800Q/ it enables sheet resistance to film-make 800 

D^lOkQ/Dt^^mmmm (Ohm)/(SQUARE)-10k(Ohm)/(SQUARE) and a 

H^^I^^iJfttt^^V^y high transparent electrically conductive film with 

Z/yfe\z.^X<gfe\sXW§:irh stability by the advantageous direct_flowing 

Z-bfc Rlt^(c:7^-5 0 sputtering method on production in general. 
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